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1.  GAS  INDUSTRY 
Appliances 

Ruthenburg,  L.  OPPORTUNITY  UNLIMIT¬ 
ED.  Am.  Gas  Assoc.  Monthly  31,  10-12,  41 
(1949)  June. 

Beset  with  other  problems  such  as  labor  nego¬ 
tiations,  Federal  Power  Commission  hearings, 
difficult  procurement  of  supplies  and  legal  and 
financial  problems,  many  gas  utility  companies 
have  had  to  divert  their  attention  from  long- 
range  operational  planning  and  comprehensive 
study  of  appliance  selling.  With  the  promise  of 
additional  gas  supplies  and  the  return  to  a 
buyers’  market,  now  is  the  time  for  increased 
sales  activity.  Utility  companies  can  not  afford 
to  rely  upon  appliance  dealers  for  the  required 
promotion  of  gas  equipment,  since  many  dealers 
divide  their  attention  between  electric  and  gas 
appliances.  For  carefully  developed  creative 
selling,  some  10,000  gas  appliance  salesmen 
should  be  canvassing  house-to-house.  At  pres¬ 
ent,  there  are  probably  no  more  than  1,500  ac¬ 
tive.  To  insure  desirable  development  of  the 
residential  load,  utility  companies  will  have  to 
train  about  8,500  new  salesmen.  Gas  refrigera¬ 
tion  and  gas  air-conditioning  are  potent  weap¬ 
ons  of  aggression  in  the  fight  for  appliance  mar¬ 
kets,  since  their  installation  frequently  insures 
the  cooking  and  water  heating  loads. 

J.  C.  Lane 

Coke  Statistics 

DeCarlo,  J.  A.  and  Corgan,  J.  A.  CO-PROD¬ 
UCTS  OF  COKE  IN  THE  UNITED  STATES, 
1919-1947.  U.  S.  Bureau  of  Mines  Information 
Circular  7504  (1949)  June. 

This  statistical  review  of  the  coke  industry  pre¬ 
sents  rational  production  figures  and  prices  of 
coal,  coke  and  coproducts  for  the  period  1919- 
1947.  The  values  of  the  coproducts  in  1947 
reached  a  low  of  23%  of  total  products,  drop¬ 
ping  from  a  high  of  37%  in  1929.  The  co¬ 
products  values  in  1947  were  only  37%  higher 
than  in  1919,  although  coke  value  had  increased 
67%,  and  the  cost  of  coal  70%.  The  income 
from  surplus  gas  accounted  for  about  50%  of 


the  total  revenue  derived  from  the  sales  of  all 
co-products  since  1921.  Gas  was  being  sold  at 
an  average  price  of  19  cents  per  Mcf  in  1947. 
Tar  sold  for  refining  has  been  consistently  in¬ 
creasing  in  value.  The  receipts  from  ammonia 
have  dropped  because  of  competition  from  syn¬ 
thetic  ammonia.  Light  oil  values  have  been 
affected  by  petroleum  competition,  but  benzol 
and  crude  naphthalene  values  are  steadily  ad¬ 
vancing. 

W.  E.  Ball 

Investment  Prospects 

Titus,  E.  HOW  AN  INVESTMENT  COM¬ 
PANY  VIEWS  THE  INDUSTRY.  Gas  25,  29- 
30  (1949)  June. 

This  study  of  natural  gas  producing,  transport¬ 
ing  and  distributing  companies  has  been  made 
by  an  outstanding  investment  company,  and  it 
therefore  presents  the  economics  of  the  natural 
gas  industry  from  an  impartial  viewpoint. 
Natural  gas  consumption  varies  from  60  cu  ft 
per  dollar  of  income  in  the  West  South  Central 
States  to  zero  consumption  in  New  England. 
If  the  current  West  South  Central  consumption 
were  to  be  extended  to  the  entire  United  States, 
some  11.4  trillion  cu  ft  would  be  required  an¬ 
nually,  and  natural  gas  would  account  for  62% 
of  the  nation’s  total  energy  consumption.  Such 
growth  is  improbable  in  the  near  future,  but 
the  speculation  is  interesting  as  an  indication 
of  potential  demand.  Natural  gas  companies 
will  continue  expansion  at  the  current  high  rate 
through  1952.  The  current  pipe  line  expansion 
program  will  cost  about  $1.2  billion  and  will  in¬ 
crease  capacity  by  100%  over  the  1945  level. 
Federal  Power  Commission  regulations  which 
result  in  a  low  return  on  invested  capital  make 
it  difficult  for  natural  gas  companies  to  attract 
equity  capital  except  where  a  substantial  lever¬ 
age  is  obtained  from  borrowed  funds.  However, 
study  of  the  profit  trends  of  distributing  and 
transporting  companies  has  shown  that  their 
“expense  ratios’’  indicate  an  exceptionally  good 
control  of  costs.  Near  capacity  operation,  in¬ 
creases  in  off-season  and  off-peak  demands,  low 
ratios  of  payroll  to  revenue,  purchases  by  con¬ 
tract  and  additions  to  storage  capacity  and  to 
pipeline  capacity  are  among  the  principal  fac¬ 
tors  contributing  to  good  cost  control.  Trans- 
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mission  companies  constitute  a  high  quality  in¬ 
vestment  medium  because  of  the  excellent 
growth  potentialities  and  well  protected  posi¬ 
tion  in  the  event  of  depression.  In  the  face  of 
rising  corporate  taxation,  the  limitation  of 
earnings  to  6  or  6.5%  on  capital  after  taxes 
becomes  increasingly  significant.  Pipe  line  com¬ 
panies  whose  stocks  offer  the  best  market  ap¬ 
preciation  prospects  are  those  which  qualify  on 
the  following  points :  expansion  underway  with 
financing  largely  completed;  own  gas  reserves 
w'hich  would  add  materially  to  earnings  if  di¬ 
vested  from  present  FPC  regulations;  wide 
profit  margin ;  low  cost  gas  purchase  contracts 
and  low  cost  pipe  line  facilities  in  comparison 
with  competing  pipe  lines.  Distribution  com¬ 
panies  whose  stocks  are  most  attractive  are 
those  qualifying  as  follows :  market  area  facing 
rapid  growth  especially  for  house  heating ;  suf¬ 
ficient  industrial  load  to  smooth  out  seasonal 
demand ;  prospects  of  new  pipe  lines  to  supply 
future  requirements;  ample  storage  facilities; 
low  debt  ratio;  and  the  possibility  of  appre¬ 
ciable  expansion  of  distribution  without  sub¬ 
stantial  capital  expenditures.  A  message  ac¬ 
companying  the  study  observes  that  “the 
growth  of  this  great  industry  .  .  .  has  been  as 
silent  and  efficient  as  natural  gas  itself.” 

J.  C.  Lane 

Inlerfuel  Competition 

Poe,  E.  H.  INTERFUEL  COMPETITION.  Am. 
Gas  J.  170,  23-25  (1949)  Jmie. 

The  low  price  of  natural  gas  at  the  wellhead,  as 
compared  with  that  of  coal  at  the  mine,  makes 
gas  competitive  with  coal  even  in  the  heart  of 
the  largest  coal  mining  area,  although  the  gas 
must  be  transported  long  distances  to  market. 
It  is  suggested  that  the  day  is  rapidly  coming 
when  interfuel  competition  at  the  point  of  con¬ 
sumption  will  cease  to  exist,  and  the  major 
source  of  combustible  fuel  will  be  pipeline  gas. 
With  the  development  of  oil-gas  processes,  it 
may  prove  more  economical  to  supply  some 
areas  with  pipeline  gas  made  from  oil,  just  as 
it  is  now  contemplated  to  supply  some  areas 
with  oil  made  from  gas.  Gas  produced  by 
synthesis  from  coal  also  may  be  transported 
from  mine  mouths  to  marketing  areas.  Conver¬ 


sion  of  oil  and  coal  to  high  Btu  gas  and  distribu¬ 
tion  of  this  gas  to  fuel  markets  which  can  be 
more  economically  served  in  this  manner  than 
by  natural  gas  piped  long  distances  may  elim¬ 
inate  interfuel  competition.  Combustion  energy 
may  then  go  to  market  in  only  tw’o  forms :  as  a 
liquid  for  internal  combustion  engines,  and  as 
a  gas  for  all  other  commercial,  industrial  and 
residential  uses. 

J.  C.  Lane 

THE  PRICE  OF  NATURAL  GAS  IN  COM¬ 
PETITIVE  FIELDS.  Am.  Gas  J.  170,  34-35 
(1949)  June. 

Approximately  80%  of  the  natural  gas  pro¬ 
duced  in  the  Southwest  is  consumed  locally, 
some  20%  being  carried  into  interstate  markets 
by  pipe  lines.  The  pipe  line  sales,  although  small 
in  proportion  to  local  sales,  have  a  stabilizing 
effect  upon  field  prices.  However,  the  principal 
market  for  Southwestern  gas  is  still  the  South¬ 
west,  and  the  gas  must  be  priced  to  compete 
with  fuel  oil  in  this  area  if  the  volume  market 
is  to  be  held.  If  natural  gas  is  sold  on  a  straight 
Btu  basis,  it  must  face  fluctuating  competition 
from  unregulated  fuels,  such  as  fuel  oil.  There¬ 
fore,  gas  must  continue  to  be  sold  as  a  premium 
fuel,  undergoing  a  slow  steady  expansion  to 
superior  markets.  This  implies  careful  consid¬ 
eration  of  future  competition  when  contemplat¬ 
ing  expansion  of  facilities. 

J.  C.  Lane 

Manufactured  Gas  Plants 

Kopp,  H.  M.  PROBLEMS  OF  SMALL  GAS 
PLANTS  PENDING  THE  ADVENT  OF 
NATURAL  GAS.  Paper  presented  at  the  Amer¬ 
ican  Gas  Association  Production  and  Chemical 
Conference,  New  York,  N.Y.,  May  23-25,  1949. 

Increases  in  labor  rates,  in  costs  of  fuel  and  all 
materials  for  plant  operation  and  maintenance, 
and  in  costs  of  repairs  to  the  distribution  sys¬ 
tem  are  among  the  factors  adversely  affecting 
gas  manufacturers.  Plants  supplying  less  than 
5,000  customers  and  having  a  maximum  day 
of  less  than  1,000  Mcf  are  less  able  to  amortize 
new  equipment  and  apparatus  to  reduce  fuel 
and  labor  costs.  A  survey  of  nine  representa¬ 
tive  small  gas  plants  in  New  England  has  shown 
an  increase  in  average  production  cost  of  69.3% 
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over  the  period  1940-1948.  Suggestions  for 
overcoming  some  of  the  operating  problems  of 
the  small  plant  include  revised  rates  for  house¬ 
heating  to  prevent  excessive  investment  in 
plant  and  distribution  capacity,  enlargement  of 
generator  shells,  installation  of  higher  pressure 
blowers,  removal  of  bottlenecks  in  set  piping 
and  take-oflf  mains  to  condensers,  use  of  colder 
water  for  condensing,  introduction  of  an¬ 
hydrous  ammonia  into  purifier  boxes  to  extend 
the  life  of  the  oxide,  complete  fouling  of  each 
batch  of  oxide  with  first  use  to  avoid  high 
labor  costs  of  revivification,  use  of  wetting 
agents  in  tar  separators,  burning  water  gas  tar 
over  a  coal  fire  under  boilers,  shorter  cycles  to 
increase  capacity,  use  of  LP-gas  for  reforming 
and  cold  enriching,  high  pressure  storage  and 
possible  installation  of  catalytic  gasification 
plants.  The  advent  of  natural  gas  may  prove  a 
great  boon  to  small  plants.  However,  some  of 
these  plants  may  still  be  too  far  away  from  the 
main  line  to  effect  an  economical  tie-in.  Much 
progress  is  being  made  with  catalytic  cracking 
processes  and  high  Btu  oil  gas  operation.  These 
developments  should  be  watched  carefully  for  a 
low  priced  unit  which  will  make  gas  substitut¬ 
able  for  present  distribution  without  a  large 
investment  for  appliance  changeover, 

J.  C.  Lane 

2.  APPLIANCES 
Space  Heating 

Korsgaard,  V.  NECESSITY  OF  USING  A 
DIRECTIONAL  MEAN  RADIANT  TEM¬ 
PERATURE  TO  DESCRIBE  THE  THER¬ 
MAL  CONDITIONS  IN  ROOMS.  Heating.  Pip¬ 
ing,  Air  Conditioning  21,117-120  (1949)  June. 

An  example  from  common  experience  will  show 
how  the  assignment  of  a  certain  magnitude  for 
the  mean  radiant  temperature  (MRT)  of  an 
entire  room  is  not,  in  itself,  sufficient  for  spec¬ 
ifying  comfort  conditions.  The  directional  dis¬ 
tribution  of  the  radiant  heat  exchange  must  be 
considered.  A  person  may  be  standing  in  front 
of  and  facing  a  hot  stove  with  his  back  toward 
a  cold  window.  This  means  that  the  directional 
mean  radiant  temperature  (DMRT)  with  re¬ 
spect  to  the  front  of  the  person  is  very  high 
and  with  respect  to  his  back  is  very  low  and 


although  his  axial-averaged  MRT  still  might  be 
correct  for  obtaining  comfort  the  conditions  are 
not  comfortable.  It  has  been  shown  that  the 
DMRT  is  not  a  single  physical  constant  but 
varies  considerably  according  to  thermal  con¬ 
ditions  and  location  in  the  room;  thus,  it  must 
be  controlled  within  certain  limits  to  maintain 
comfort  conditions. 

W.  J.  Merwin 

Water  Heating 

Merriam,  C.  W.  DOMESTIC  GAS  WATER 
HEATING.  11.  WATER  HEATER  TYPES. 
Am.  Gas  J.  170,  27-33  (1949)  June. 

A  general  description  and  specific  comments  as 
to  the  advantages  and  disadvantages  of  the 
tank  heater,  storage  heater,  and  instantaneous 
heater  are  given. 

E.  F.  Davis 

The  following  articles,  the  abstracts  for  which 
appear  on  the  pages  indicated,  are  also  called 
to  your  attention ; 

Ruthenburg,  L.  OPPORTUNITY  UNLIMIT¬ 
ED,  p.  149. 

GAS  RESEARCH  BOARD  COMMUNICA¬ 
TION  45.  p.  162 
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3.  COMBUSTION  AND 
INDUSTRIAL  FURNACES 

Combustion  Studies 

Agnew,  J.  T.,  Franklin,  R.  G.,  Benn,  R.  E.  and 
Bazarian,  A.  COMBUSTION  STUDIES  WITH 
THE  ORTHICON  SPECTROGRAPH.  J.  Op¬ 
tical  Soc.  Am.  39,  409-411  (1949)  May. 

The  combination  of  a  spectrograph,  television 
pick-up  tube  and  an  oscilloscope  is  described  for 
the  study  of  transient  or  rapidly  varying  phe¬ 
nomena.  A  description  is  given  of  the  study  of 
the  explosion  of  n-heptane.  Oscilloscope  trac¬ 
ings  made  at  one  millisecond  intervals  reveal 
the  wave  length  distribution  of  radiant  energy 
and  indicate  the  occurrence  of  intermediate 
phenomena  not  detectable  by  conventional 
means. 

S.  Katz 


Busch,  H.  W.,  Berger,  L.  B.  and  Schrenk,  H.  H. 
THE  “CARBON-OXYGEN  COMPLEX”  AS  A 
POSSIBLE  INITIATOR  OF  EXPLOSIONS 
AND  FORMATION  OF  CARBON  MONOX¬ 
IDE  IN  COMPRESSED-AIR  SYSTEMS.  U.  S. 
Bureau  of  Mines  Report  of  Investigations  4465 
(1949)  June. 

The  examination  of  carbon  deposits  from  com¬ 
pressed-air  systems  in  which  explosion  had  oc¬ 
curred  showed  that  these  deposits  contain  “car¬ 
bon-oxygen  complexes.”  Such  complexes  are 
formed  at  low'  temperatures  by  exothermic  re¬ 
actions  which,  it  is  suggested,  may  initiate  ex¬ 
plosions  in  compressed-air  systems.  Further¬ 
more,  the  “carbon-oxygen  complex”  decomposes 
at  higher  temperatures  yielding  carbon  dioxide 
and  carbon  mono.xide.  Thus,  lethal  quantities  of 
carbon  monoxide  may  accumulate  in  confined 
working  space  where  air  drills  or  “supplied-air” 
respirators  are  used.  It  is  the  purpose  of  this 
report  to  demonstrate  the  existence  of  such 
hazards ;  their  elimination  and  control  are  sub¬ 
jects  for  further  research. 

A.  J.  Rudnitzki 


REPORT  OF  THE  DIRECTOR  FOR  THE 
YEAR  1948.  PART  6.  UTILIZATION  OF 
GAS.  Gas  Research  Board  Communication  GRB 
45,  31-60  (1949)  April. 

The  projects  in  this  section  range  from  fun¬ 
damental  studies  of  combustion  phenomena 
through  heat  transfer  mechanism  to  the  be¬ 
havior  of  gas-burning  appliances.  This  section 
of  the  research  program  has  been  expanded 
considerably  during  1948,  and  it  is  hoped  to  add 
more  projects  as  new  staff  become  available. 
Mr.  J.  W.  Wood  has  been  collecting  apparatus 
and  formulating  test-methods  in  order  to  study 
the  tolerance  of  typical  gas  appliances  to  chang¬ 
es  in  gas  quality.  This  project  is  the  natural 
outcome  of  the  survey  on  combustion  charac¬ 
teristics  undertaken  by  him  and  reported  in 
GRB  34;  from  this  work  is  known  the  type  of 
variation  to  be  expected  over  the  country,  and 
tj'pical  gas  mixtures  will  be  made  up.  Observa¬ 
tions  have  begun  on  an  aerated  gas  fire.  Work 
on  infra-red  radiation  has  continued  at  the 
University  of  Leeds.  Two  aspects  are  being 
examined,  (1)  the  application  of  infra-red 
spectroscopy  to  the  analysis  of  gases  (particu¬ 
larly  town  gas)  by  the  method  of  Luft,  and  (2) 
the  emission  of  heat  from  refractories  specially 
prepared  with  respect  to  shape  and  surface.  It 
is  in  the  field  of  combustion  research  that  most 
expansion  has  been  possible  and  a  new  team 
has  been  appointed,  under  the  leadership  of 
Dr.  J.  E.  Garside,  to  work  on  the  Joint  Research 
Committee  program.  Close  collaboration  is  be¬ 
ing  maintained  between  the  Leeds  and  the  Lon¬ 
don  teams.  All  the  investigations  are  of  a  fun¬ 
damental  nature,  the  aim  being  to  provide  back¬ 
ground  information  for  development  work. 
Most  of  the  projects  at  Leeds  are  continuations 
of  earlier  studies  made  by  Dr.  Garside  and  re¬ 
cent  Arthur  Duckham  and  Institution  research 
fellows,  but  to  these  has  been  added  an  investi¬ 
gation  into  combustion  at  very  high  speed.  The 
London  team  has  continued  its  work  on  the 
study  of  aeration,  on  the  absorption  of  radiation 
by  flames,  the  corrosion  of  water  heaters  and 
the  deposition  of  scale.  Methods  of  measuring 
radiation  from  heating  appliances  have  been 
further  studied,  and  a  new'  radiometer  for 
standardization  purposes  has  been  constructed. 

Excerpt  from  article 
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Flame  Studies 


Gas  Turbine 


Kilham,  J.  K.  and  Garside,  J.  E.  THEORETI¬ 
CAL  ASPECTS  OF  HEAT  TRANSFER 
FROM  FLAMES.  Gas  Research  Board  GRB- 
47  (1949)  April. 

This  investigation  is  a  continuation  of  a  study 
of  the  mechanism  of  heat  transfer  from  flame 
gases  to  solids  within  the  flame.  For  CO-air 
flames,  convection  and  radiation  account  for 
all  the  heat  transferred.  For  H^-air  flames,  the 
energy  transfer  is  anomalously  high,  but  ap¬ 
proaches  the  theoretical  value  as  the  distance 
between  solid  and  burner  port  is  decreased.  It 
is  suggested  that  the  excess  energy  is  released 
by  recombination  of  atomic  and  radical  species 
on  the  surface  of  the  solid.  Calculations  show 
that  recombination  processes  may  account  for 
24%  of  the  total  heat  transfer.  The  experimen¬ 
tal  study  employed  four  oxides  of  different 
emissivities. 

A.  J.  Rudnitzki 

Scholefield,  D.  A.  and  Garside,  J.  E.  STRUC¬ 
TURE  OF  STABILITY  OF  DIFFUSION 
FLAMES.  Gas  Research  Board  Communica¬ 
tion  GRB-48  (1949)  April. 

Photographic  studies  of  ignited  and  unignited 
streams  of  ethylene  freely  issuing  into  air  in¬ 
dicate  that  flow  phenomena  are  largely  respon¬ 
sible  for  the  structure  and  stability  of  diffusion 
flames.  Flickering  flames  are  observed  when  the 
distance  from  port  to  zone  of  turbulence  in  the 
gas  stream  becomes  equal  to  or  slightly  less 
than  the  flame  height.  Lifting  flames,  stabilized 
at  some  distance  above  the  port,  are  obtained 
when  the  base  of  the  flame  rises  to  the  zone  of 
turbulence  in  the  ignited  gas  stream.  In  the 
latter  state,  the  flame  base  appears  as  a  tur¬ 
bulent  annulus  surrounding  a  laminar  core. 
With  increasing  flow,  the  zone  of  turbulence  ex¬ 
pands  inwardly  and  when  it  includes  the  entire 
cross-section  of  the  stream,  blow-off  occurs. 

A.  J.  Rudnitzki 


DeReynier  and  Kowalczewski.  THE  GAS  TUR¬ 
BINE  AS  A  MEANS  OF  FUEL  SAVING  AND 
INCREASE  OF  OUTPUT  IN  STEAM  POW¬ 
ER  STATIONS.  Engr’s.  Digest  10,  158,  160 
(1949)  May,  from  Bulletin  Oerlikon  No.  274, 
July-August,  1948,  pp.  1880-1884. 

A  fuel  saving  for  a  given  boiler  plant  power 
output  can  be  effected  by  the  incorporation  of  a 
gas  turbine  in  the  steam  generating  equipment 
in  either  of  two  ways:  (1)  Indirect  heat  ex¬ 
change  of  the  gas  turbine  air  with  boiler  flue 
gases.  The  remaining  heat  content  of  the  air 
after  expanding  through  the  gas  turbine  is 
utilized  in  the  boiler  as  combustion  air  and/or 
in  feed  water  preheaters.  This  combination  is 
designated  as  a  steam-air  plant.  (2)  Direct 
heating  of  the  gas  turbine  air  by  burning  a  por¬ 
tion  of  the  total  boiler  fuel  requirements  in  the 
gas  turbine  combustion  chamber.  The  working 
fluid  of  the  gas  turbine  consists  of  an  air-com¬ 
bustion  products  mixture,  which  when  expand¬ 
ed  through  the  turbine,  is  used  as  combustion 
air  in  the  boiler  to  utilize  the  exhaust  heat  of 
the  turbine.  In  the  former  case,  the  overall  boil¬ 
er  efficiency  is  increased  by  utilization  of  sen¬ 
sible  heat  in  the  flue  gases,  whereas  in  the  lat¬ 
ter,  overall  efficiency  is  increased  by  converting 
a  portion  of  the  total  fuel  by  the  more  efficient 
gas  turbine.  Flow  diagrams  and  sample  calcula¬ 
tions  are  included. 

C.  Von  Fredersdorff 

Hofman,  O.  A.  G.  THE  GAS  TURBINE.  Gas 
Times  (British)  59,  309-310,  313  (1949)  June 
3. 

The  operation  of  the  constant  volume  and  con¬ 
stant  pressure  gas  turbines  are  described,  with 
particular  emphasis  on  the  advantages  of  the 
constant  pressure  processes,  among  which  are 
included  the  open,  closed  and  semi-closed  cy¬ 
cles.  The  investment  cost  of  gas  turbine  sets 
compares  favorably  with  that  of  the  steam  gen¬ 
erating  plant,  and  it  is  felt  that  an  increase  in 
gas  turbine  plants  is  to  be  anticipated,  par¬ 
ticularly  for  peak  load  conditions.  The  gas  tur¬ 
bine  is  of  interest  also  to  the  gas  industry  for 
purposes  of  utilizing  excess  fuel  gas  and  waste 
heat.  C.  Von  Fredersdorff 
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4.  CARBONIZATION  AND 
GASIFICATION 

Coking 

Berkowitz,  N.  A  PHYSICAL  APPROACH  TO 
THE  THEORY  OF  COKING.  Fuel  (British) 
28,  97-102  (1949)  May. 

Results  of  recent  density  determinations  on 
coals  by  using  helium  and  other  dilatometric 
agents  have  indicated  that  bituminous  coking 
coals  have  the  least  penetrable  pore  structure 
whereas  anthracites  or  lignites  are  readily  pen¬ 
etrated.  Thus,  upon  heating  of  a  bituminous 
coal,  the  author  postulates  that  the  constricted 
pore  structure  retards  the  escape  of  the  vapor¬ 
ous  or  gaseous  decomposition  products,  thereby 
producing  the  intumescence  or  swelling  of  the 
micellar  structure.  This  cannot  occur  with  low¬ 
er  or  higher  rank  coals  because  of  their  larger- 
size  pores  which  readily  release  the  less-rapidly 
evolved  vapors.  The  coking  coal  “sets”  or  re¬ 
solidifies  at  temperatures  above  intumescence, 
because  the  now  enlarged  pore-structure  re¬ 
leases  gaseous  products  as  fast  as  produced, 
and  becomes  irreversibly  rigid  because  of  py¬ 
rolysis.  Thus  the  “fusible  constituent”  theory, 
or  an  extractable  “coking  principle”  theory  are 
not  needed  to  explain  coking  properties ;  in  fact, 
even  preliminary  softening  of  the  coal  is  not 
needed  to  explain  swelling,  although  it  would 
have  the  enhancing  effect  of  increasing  the  re¬ 
sistance  to  gas  diffusion  by  mutual  sintering 
of  micelles.  This  new  physical  theory  of  coking 
presents  a  logical  explanation  of  most  of  the 
phenomena  associated  with  coking,  and  greatly 
reduces  the  importance  of  the  strictly  chemical 
constitution  of  coals. 

0.  P.  Brysch 

Dancy,  T.  E.  and  de  Jersey,  N.  J.  APPARATUS 
FOR  THE  CARBONIZATION  ASSAY  OF 
SMALL  SAMPLES  OF  COAL  AND  OIL- 
SHALE.  Fuel  (British)  28,  109-113  (1949) 
May. 

A  new  apparatus  is  described  for  carboniza¬ 
tion  assays  on  2.5-gram  samples  of  coals  and 
oil-shales.  The  retort  and  receiver  are  com¬ 
prised  in  one  30  cm  length  of  0.9  cm  ID  hard 
glass  tube,  and  are  divided  from  each  other  by 


a  constriction  which  is  formed  after  the  coal 
sample  and  asbestos  plug  have  been  inserted. 
The  receiver  section  comprises  a  6  cm  asbestos  . 
plug  to  collect  heavy  oils  followed  by  a  6  cm 
activated-carbon  packing  for  absorbing  light 
oils,  and  is  kept  at  105°  C  in  an  air-bath.  Ab¬ 
sorption  tubes  for  water  and  CO^  and  a  gas¬ 
holder  are  connected  in  order  to  the  retort- 
receiver  tube.  The  assay  results  are  reproduci¬ 
ble  (±  0.2%)  among  themselves,  but  their  cor¬ 
relation  with  Gray-King  assay  results  is  un¬ 
satisfactory. 

0.  P.  Brysch 

McBride,  R.  S.  LOW-TEMPERATURE  COK¬ 
ING  PLANT.  Chem.  Eng.  56,  112-114  (1949) 
June. 

The  new  $3,000,000  plant  of  the  Disco  Company 
near  McDonald,  Pa.,  designed  to  process  1000 
tons  coal  per  day  by  a  low-temperature  coking 
process,  began  operations  on  April  8,  1949. 
Each  ton  of  cleaned  Pittsburgh  bed  fines 
(through  %  in.  screen)  is  upgraded  to  0.75  ton 
of  coke  worth  2  to  2y2  times  as  much  per  ton. 
The  coal  fines  are  first  dried  in  flash-dryers  by 
hot  flue  gas  to  2-3%  moisture.  The  pre-dried 
coal  is  then  fed  from  bins  to  seven  roasters, 
each  surmounting  a  carbonizer.  In  the  roaster 
the  coal  is  preheated  and  partially  oxidized  as 
it  is  rabbled  forward  and  downward  over  six 
flat  rectangular  superimposed  hearths  heated 
by  ducts  bearing  the  hot  re-circulating  flue 
gases.  Air  is  carefully  admitted  to  the  hearths 
so  that  the  coal  is  properly  oxidized  and  heated 
to  600°  F,  and  its  excessive  stickiness  or  caking 
tendency  is  reduced.  This  hot  coal  is  screw-fed 
to  the  upper  end  of  the  carbonizer,  which  is  a 
gently-sloped  cylindrical  kiln  9  ft  in  diameter 
by  126  ft  long.  The  kiln  is  heated  by  an  external 
jacket  containing  hot  flue  gases  from  a  gas-fired 
furnace  below,  which  maintains  the  kiln-outlet 
temperature  at  1050°  F.  The  coal  entering  at 
600°  F  quickly  becomes  plastic  and  forms  into 
balls  which  increase  in  size  as  they  roll  down 
the  rotating  kiln.  Each  kiln  converts  150  tons 
of  coal  per  day  into  about  112  tons  of  coke  of 
15-17%  volatile  content.  The  coke  is  screened 
-  into  3  commercial  sizes  6  in.  by  2  in.,  2  in.  by 
I'  l.  in.  and  1(4  in.  by  %  in.  Any  fines  below  % 
in.  are  crushed  and  proportionately  remixed 
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with  coal  entering  the  roaster  or  kiln,  to  con¬ 
trol  the  size  and  structure  of  the  ball-coke.  The 
byproducts  consist  of  13-15  gallons  dry  tar 
which  is  sold,  and  4000  cu  ft  of  370  Btu  gas 
per  ton  of  coal,  which  is  burned  to  heat  the  kiln. 
The  Disco  coke  has  attained  great  demand  as 
reactive  smokeless  domestic  fuel  since  1933, 
when  the  first  developmental  units  began  opera¬ 
tion. 

0.  P.  Brysch 

Reynolds,  D.  A.  EFFECTS  OF  BLENDING 
POCAHONTAS  No.  3  COAL  WITH  TWELVE 
HIGH-VOLATILE  A  COALS.  Paper  presented 
at  the  American  Gas  Association  Production 
and  Chemical  Conference,  New  York,  N.  Y,, 
May  23-25,  1949. 

The  l>2-in.  shatter,  1-in.  tumbler,  and  V^-in. 
tumbler  indexes  of  900°  C  cokes  made  by  the 
Bureau  of  Mines-American  Gas  Association 
method  from  twelve  high-volatile  A  Appal¬ 
achian  coals  and  their  blends  with  20  and  30% 
low-volatile  Pocahontas  No.  3  coal  were  tabu¬ 
lated  and  presented  graphically.  The  following 
conclusions  were  drawn  from  a  study  of  these 
data:  (1)  Increases  in  the  coking  power  of 
high-volatile  A  coals  effected  by  blending  with 
20%  Pocahontas  No.  3  coal  generally  were 
greatest  for  coals  that  yield  the  weakest  coke 
when  carbonized  singly.  (2)  The  coke-strength 
indexes  of  the  blends  of  an  appreciable  propor¬ 
tion  of  the  high  volatile  A  coals  increased  only 
slightly  on  raising  the  proportion  of  Pocahon¬ 
tas  No.  3  from  20  to  30%.  (3)  The  li/j-in.  shat¬ 
ter  and  1-in.  tumbler  indexes  of  cokes  from 
high-volatile  A  coals  and  their  blends  with 
Pocahontas  No.  3  could  be  correlated  approx¬ 
imately  but  neither  of  these  indexes  was  related 
to  the  */4.-in.  tumbler  index. 

Excerpt  from  paper. 

Savage,  P.  S.  PRODUCTION  OF  METALLUR¬ 
GICAL  COKE  AND  RESULTANT  COAL 
CHEMICALS.  PART  I.  Steel  124,  94-104 
(1949)  May  2;  PART  II.  ibid  115-132  (1949) 
May  9-,  PART  III.  ibid  102-114  (1949)  May  16. 

This  comprehensive  series  of  articles  gives  a 
history  of  the  industry,  and  describes  modern 
installation  and  operating  techniques.  Draw¬ 


ings  and  photographs  of  essential  equipment 
are  given. 

W.  E.  Ball 

Gas  Cleaners 

SUPER  GAS  CLEANERS.  Chem.  hid.  64,  742- 
743  (1949)  May. 

An  apparatus  employing  a  fluidized  bed  of  por¬ 
ous  material  for  removing  fine  mists  and  dusts 
from  gases  is  being  developed.  Operating  on 
air  laden  with  sulfuric  acid  mist  a  laboratory 
scale  unit  gave  95%  removal  of  2  to  12  micron 
particle  sizes  when  the  air  was  passed  up 
through  a  fluidized  bed  of  silica  gel  or  clay. 
Another  apparatus,  the  Venturi  scrubber,  has 
been  in  commercial  use  for  over  a  year.  In  its 
operation  a  scrubbing  liquid  is  atomized  by  the 
incoming  gas  in  a  Venturi  tube  and  the  liquid 
droplets  formed  contact  the  dust  or  mist  par¬ 
ticles  and  are  separated  from  the  gases  in  a 
cyclone  separator.  The  amount  of  water  re¬ 
quired  for  scrubbing  varies  from  2  to  7  gallons 
per  Mcf  of  gas  and  the  pressure  drop  across 
the  Venturi  ranges  from  10  to  15  inches  of 
water.  Removal  efficiencies  as  high  as  99% 
have  been  achieved.  Low  initial  and  main¬ 
tenance  costs  and  simplicity  of  construction 
and  operation  are  claimed. 

H.  Hakewill 

Nitrogen  in  Producer  Gas 

Lees,  B.  AMMONIA,  HYDROGEN  CYANIDE, 
&  CYANOGEN  IN  PRODUCER  GAS.  Fuel 
(British)  28.  103-108  (1949)  May. 

Tests  carried  out  on  a  small  experimental  gas 
producer  showed  that  the  nitrogen  in  the  fuel 
may  be  evolved  as  nitrogen,  ammonia,  or  hydro¬ 
gen  cyanide,  but  not  as  cyanogen.  It  is  sug¬ 
gested  that  the  hydrogen  cyanide  in  producer 
gas  is  formed  mainly  by  the  decomposition  of 
ammonia  in  a  hot  section  of  the  bed.  The  nitro¬ 
gen  drawn  in  as  air  does  not  play  an  appreciable 
part  in  the  formation  of  nitrogen  compounds. 
The  amounts  of  ammonia  and  cyanides  in  the 
dry  dust  were  found  to  be  very  small  compared 
with  the  amounts  in  the  gas. 
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W.  E.  Ball 


Reforming 

Paquette,  R.  B.  UNUSUAL  MAINTENANCE 
WHEN  REFORMING  NATURAL  GAS.  Paper 
presented  at  the  American  Gas  Association 
Production  and  Chemical  Conference,  New 
York,  N.Y.,  May  23-25,  1949. 

Lampblack  and  tar  deposits  were  removed  from 
tubular  coolers  by  recirculating  a  light  oil  and 
vater-gas  tar  mixture.  Steaming-out  had  been 
tried  but  was  found  to  worsen  matters  by 
hardening  the  tar.  The  problem  of  carburettor 
checkers  plugging  with  fly-ash  was  circum¬ 
vented  by  using  lower  fusion  coke  (2300'’F 
instead  of  2700°F).  It  was  thought  this  coke 
also  held  the  lampblack  in  the  generator  more 
effectively.  The  sets  operate  at  between  900° F 
and  1200°F  as  read  at  the  off-take  elbow  at 
the  base  of  the  generator  on  the  down-run.  This 
condition  treads  the  line  between  pitch  forma¬ 
tion  and  lampblack  formation.  When  occasion 
demands,  tar  and  lampblack  are  flushed  to 
drains  by  tar  formed  from  gas  oil  added  to  the 
carburettor.  Naphthalene  is  removed  before 
the  purifiers  with  light  oil.  Corrosion  on  wash 
box  and  recirculation  pump  surfaces  was  elim¬ 
inated  by  increased  water  throughput.  pH 
values  as  low  as  3.5  were  reported.  These  diffi¬ 
culties  are  normal  to  operations  cracking  hydro¬ 
carbons  all  the  way  to  hydrogen  and  in  the 
words  of  the  author  the  paper  presents  them 
only  as  “more  or  less  peculiar  to  the  reforming 
operation”  using  natural  gas. 

P.  C.  Lurie 

Sulfur  Removal 

Moignard,  L.  A.  SULFUR  REMOVAL.  Gas  J. 
(British)  258,  391-394  (1949)  May  18;  Gas 
World  (British)  130,  860-863  (1949)  May  21. 

This  paper  describes  a  study  of  oxide  purifica¬ 
tion  based  upon  observations  made  in  a  survey 
of  numerous  gas  plants  in  Great  Britain.  Back 
pressure  and  hardening  were  commonly  en¬ 
countered  in  oxide  beds  containing  appreciable 
quantities  of  deposited  tar.  Electrostatic  pre¬ 
cipitation  or  oil  washing  were  recommended  for 
the  elimination  of  tar.  The  density  and  physical 
condition  of  the  oxide  were  also  found  to  be 
important  factors  in  oxide  hardening.  Moisture 


may  be  employed  as  a  means  of  controlling 
oxide  size  grading  and  is  suggested  as  a  light¬ 
ening  agent  that  has  several  advantages  over 
the  usual  wood  fibers  or  sawdust  which  are 
used.  A  laboratory  investigation  on  the  activity 
of  oxide  up  to  high  sulfur  loadings  is  underway. 
The  author  states  that  permitting  oxide  beds 
to  dry  out  leads  to  caking  because  colloidal 
suspensions  present  become  set  and  dissolved 
salts  crystallize.  Laboratory  results  indicated 
that  caking  was  more  severe  when  sulfur  was 
formed  in  the  oxide  by  alternate  fouling  and 
re-oxidation  than  when  it  was  formed  by  the 
continuous  purification  of  air.  The  recovery  and 
utilization  of  the  elementary  sulfur  present  in 
spent  oxides  was  discussed. 

H.  Hakewill 


Tar 

Kinney,  C.  R.  HIDDEN  VALUES  IN  GAS 
TARS.  Paper  presented  at  the  American  Gas 
Association  Production  and  Chemical  Confer¬ 
ence,  New  York,  N.Y.,  May  23-25,  1949. 


Standardized  laboratory  techniques  for  the 
classification  of  oil-gas  and  water-gas  tars  have 
been  developed.  The  tars  are  sejiarated  into 
distinctive  chemical  groups:  the  light  oils  (boil¬ 
ing  below  200°C),  the  heavy  oils  (boiling  above 
200°C)  and  the  residual  tar.  The  indu.strial 
utility  of  the  light  oils  in  the  production  of  the 
common  aromatic  .solvents  and  .styrene-indene 
resins  is  well  known.  Hence  this  study  is  de¬ 
voted  to  the  less  well  known  heavy  oils  and 
residual  tar  which  comprise  the  bulk  of  the 
tar.  The  principal  product  subgroups  of  the 
latter  categories  are  listed.  The  potential  eco¬ 
nomic  value  of  the  tar  depends  upon  the  quality 
as  well  as  the  relative  quantities  of  these  several 
groups.  The  effects  on  the  tar  of  overcracking 
and  undercracking  in  the  cyclic  operation  of 
carburetted  water-gas  and  oil-gas  sets  are  dis¬ 
cussed.  The  analytical  data  on  twelve  repre¬ 
sentative  tars  are  given.  The  purpose  of  the 
paper  is  not  to  prescribe  a  specific  course  of 
action  for  any  given  local  situation  but  to  show 
the  basic  principles  upon  which  future  progress 
toward  better  tar  credits  by  the  gas  industry 
is  dependent. 

C.  E.  Brooks 
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Van  Vliet,  R.  RECENT  DEVELOPMENTS  IN 
THE  TREATMENT  AND  DEHYDRATION 
OF  TAR— A  BRIEF  PROGRESS  REPORT. 
Paper  presented  at  the  American  Gas  Associa¬ 
tion  Production  and  Chemical  Conference,  New 
York,  N.Y.,  May  23-25,  1949;  Gas  Age  103,  25- 
26,  42  (1949)  June  23. 

A  review  of  recent  developments  in  tar  de¬ 
hydration  by  centrifuging  and  chemical  addi¬ 
tives  is  given.  Factors  controlling  the  degree 
of  tar  emulsion  dehydration  by  centrifuging 
are  discussed  and  operating  results  for  the 
“Nozljector”  are  given. 

H.  R.  Linden 

Water  Gas 

Cheetham,  H.  S.  MANUFACTURE  AND  AP¬ 
PLICATION  OF  WATER  GAS  IN  TOWN 
GAS  PRODUCTION.  Gas  J.  (British)  258, 
448-450,  454-455  (1949)  May  25. 

The  author  reviews  briefly  the  improvements 
in  mechanization  in  modern  blue  and  water  gas 
plants.  The  manufacturing  costs  of  blue  gas 
have  risen  from  6.17d  ($12.34  U.S.)  in  1938 
to  17.32d  ($34.64  U.S.)  per  Mcf  in  1948;  costs 
of  carburetted  w-ater  gas  (500  Btu)  have  risen 
from  14.89d  ($29.78  U.S.)  in  1938  to  33.58d 
($67.16  U.S.)  per  Mcf  in  1948.  New  develop¬ 
ments  comprise  higher  Btu  water  gas  (600  Btu 
and  higher)  to  be  diluted  for  peak  loads,  and 
blue  gas  as  diluent  for  refinery  tail  gases  or 
propane.  Use  of  heavy  wax  distillate  as  substi¬ 
tute  for  gas  oil  has  been  tried  out. 

O.  P.  Brysch 

The  following  articles,  the  abstracts  for  which 
appear  on  the  pages  indicated,  are  al.so  called 
to  your  attention: 

Partridge,  F.  M.  and  Pomeroy,  R.  D.  METRO¬ 
POLITAN  MAIN  REPLACEMENTS,  p.  158 

REDUCING  SURFACE  TRAFFIC  INTER¬ 
FERENCE.  p.  158 


5.  NATURAL  GAS  AND 
NATURAL  GAS  CONDENSATES 

Chemical  Production 

Wirges,  M.  F.  and  Palm,  J.  W.  PRODUCTION 
OF  CHEMICALS  BY  OXIDATION  OF  NAT¬ 
URAL-GAS  HYDROCARBONS.  Oil  Gas  J.  48, 
90,  92,  114  (1949)  May  12. 

A  general  discussion  of  the  direct  oxidation  of 
natural  gas  is  presented.  Use  of  a  recycle  sys¬ 
tem  with  commercial  oxygen  at  elevated  pres¬ 
sures  (e.g.,  250  psig)  instead  of  atmospheric 
pressure  produces  increased  yields  (102*^0  in¬ 
crease)  of  formaldehyde.  The  preferred  tem¬ 
perature  range  is  840-880° F.  Natural  gas  added 
as  make-up  in  the  recycle  system  gives  optimum 
chemical  yields  when  in  the  range  of  5  to  20% 
make-up.  The  reaction  time  is  usually  in  the 
range  of  '/i  to  2  seconds.  Catalysts  for  the 
process  must  be  selected  carefully. 

C.  H.  Riesz 

Condensates 

Gudenrath,  G.  L.  (assigned  to  Hudson  Engi¬ 
neering  Corp.)  METHOD  OF  SEPARATING 
HYDROCARBONS.  U.S.  2,468,750  (1949)  May 
3. 

This  patent  is  concerned  with  the  recovery  of 
ethane  and  less  volatile  hydrocarbons  from 
condensate  fluid.  Several  processes  are  proposed 
which  employ  a  combined  absorber-concentrator 
for  demethanizing  rich  oil. 

J.  D.  Parent 

Dehydration 

Laurence,  L.  L.  and  Reid,  L.  S.  GAS  DEHY¬ 
DRATION  AT  THE  WELL  HEAD.  World  Oil 
129,  156,  158-159  (1949)  June. 

Natural  gas  is  usually  dehydrated  before  it  is 
sent  to  transmission  lines  but  gathering  lines 
are  left  unprotected  since  small  units  have  not 
proven  feasible.  The  authors  claim  the  develop¬ 
ment  of  a  compact  glycol  unit  which  can  eco¬ 
nomically  handle  flow  rates  as  low  as  1  MMcf/ 
day  at  pressures  up  to  750  psi  or  higher.  Large 
scale  glycol  units  cost  $750  to  $1,000  per  MMcf 
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of  daily  capacity  for  initial  investment  while 
the  figure  for  the  dry  process  is  double  that. 
The  new  well  head  units,  which  are  installed 
just  after  the  drips  or  separator,  cost  from  $350 
to  $700  depending  on  size  and  working  pressure 
and  are  economical  to  operate. 

J.  D.  Parent 

Distribution 

Partridge,  F.  M.  and  Pomeroy,  R.  D.  JIETRO- 
POLITAN  MAIN  REPLACEMENTS.  Gas  25, 
31-34  (1949)  June. 

An  extensive  program  was  undertaken  in  Los 
Angeles  to  replace  feeder  mains  in  a  1)4  square 
mile  area.  The  design  was  complicated  by  the 
three  parallel  mains  already  in  and  being  used 
as  both  high  and  low  pressure  distributors.  In 
most  cases  8  in.  high  pressure  mains  were 
installed  inside  of  existing  mains,  service  con¬ 
nections  from  the  distributors  being  made  with 
copper  tubing.  Many  other  details  of  the  project 
are  given. 

E.  F.  Davis 

REDUCING  SURFACE  TRAFFIC  INTER¬ 
FERENCE.  Gas  25,  44-45  (1949)  June. 

In  general  the  two  important  factors  to  con¬ 
sider  in  laying  distribution  lines  are  (1)  the 
timing  of  repair  jobs  (2)  the  proper  placement 
of  excavations  and  equipment  to  give  minimum 
interference.  Proper  planning  of  construction 
is  well  worth  the  time  taken,  since  it  improves 
public  relations. 

W.  G.  Bair 

Natural  Gasoline 

Bellah,  J.  S.,  Mertz,  R.  U.  and  Kilmer,  J.  W. 
SLAUGHTER  GASOLINE  PLANT.  Oil  Gas 
J.  48,  68-70,  73,  110-111  (1949)  Maij  26. 

Eight  companies  are  cooperating  in  the  new 
gasoline  plant  in  the  Slaughter  field  of  west 
Texas.  Maximum  design  capacity  is  120  MMcf 
per  day  and  design  recovery  is  85%  butanes. 
Plant  features  include  (1)  a  split  flow  Girbotol 
sweetening  unit ;  (2)  a  fractionating  reabsorber 
for  rich  oil  deethanizing;  and  (3)  indirect  heat¬ 
ing  with  oil.  Feature  no.  1  simply  means  that 


only  part  of  the  monoethanolamine  reagent  is 
completely  regenerated,  the  partially  stripped 
stream  being  returned  to  an  intermediate  point 
in  the  column.  Feature  no.  2  is  said  to  make  a 
single  still  feasible  and  eliminate  the  necessity 
of  a  separate  deethanizer. 

J.  D.  Parent 

Glendening,  A.  S.  and  Sanderson,  C.  F.  SHORT 
CUT  PROCESS  DESIGN  TO  INCREASE 
PROPANE  RECOVERY  IN  GASOLINE 
PLANTS.  VI.  MULTI-STAGE  DISTILLA¬ 
TION,  CALCULATIONS.  Petroleum  Process¬ 
ing  4,  667-670  (1949)  June. 

This  article  contains  calculations  on  a  dual  rich 
oil  still  and  is  to  be  compared  with  the  preced¬ 
ing  installment  for  a  single  still.  Impressive 
savings  in  the  recompressor  are  shown  for  the 
dual  still. 

J.  D.  Parent 

Stormont,  D.  H.  SID  RICHARDSON’S  NEW 
GASOLINE  PLANT.  Oil  Gas  J.  48,  99-100, 
103-104,  106,  108  (1949)  June  16. 

The  new  Sid  Richardson  gasoline  plant  is  de¬ 
signed  for  recovery  of  98%  butanes  and  about 
75‘’o  propane.  Propane  chillers  are  used  for 
intertray  absorber  cooling  and  for  cooling  the 
deethanizer  overhead.  Plant  details  and  a  de¬ 
tailed  flow  sheet  are  given. 

J.  D.  Parent 

Odorants 

White,  D.  L.  and  Reichardt,  P.  E.  COLORI¬ 
METRIC  TEST  FOR  DETERMINING  MER¬ 
CAPTAN  ODORANTS  IN  NATURAL  GAS. 
Gas  25,  38-39  (1949)  June. 

An  analytical  method  depending  on  the  reaction 
of  mercaptans  with  copper  butyl  phthalate  in 
n-butanol  solution  is  described.  The  volume  of 
gas  normally  required  for  a  test  is  3  cu  ft  and 
the  color  of  the  absorber  solution  is  evaluated 
with  a  photoelectric  colorimeter  after  a  con¬ 
trolled  exposure  to  ultra-violet  light.  Typical 
calibration  curves  for  mercaptan  concentrations 
ranging  from  0.5  to  2.0  lbs  of  odorant  per  MMcf 
of  gas  are  given.  This  test  procedure  is  claimed 
to  be  rapid  and  sensitive  to  0.1  lb  per  MMcf. 

H.  Hakewill 


Production 

Anderson,  R.  B.  SELECTING  WIRE  LINES 
FOR  CABLE-TOOL  DRILLING.  Oil  Gas  J. 
48,  102-104  (1949)  May  26. 

The  use  of  tapered  wire  lines  for  cable  tool 
drilling  is  discussed. 

J.  D.  Parent 

Clark,  J.  B.  HYDRAULIC  FRACTIONATING 
OF  OIL  AND  GAS.  FORMATIONS  BY  THE 
HYDRAFRAC  PROCESS.  Oil  Gas  J.  48,  75,  79, 
81,  85  (1949)  May  26. 

The  major  features  of  a  new  process  for  in¬ 
creasing  well  productivity  are  given.  The  Hy- 
drafrac  process  involves  pumping  an  oil  with  a 
jelling  agent  into  the  formation  for  hydraulic 
fracturing.  This  is  followed  by  breaking  of  the 
gel  by  a  suitable  reagent  and  removal  of  the 
fluid. 

J.  D.  Parent 

Craig,  R.  W.  POWER  REQUIREMENTS  FOR 
ROTARY  DRILLING  OPERATIONS.  Calif. 
Oil  World  42,  13,  15,  17,  19,  21,  23  (1949)  June, 
1st  issue. 

Various  factors  affecting  horsepower  require¬ 
ments  for  rotary  drilling  rigs  are  discussed.  A 
general  rule  for  efficient  operation  is  100  hp  per 
1000  ft  of  depth  rating.  For  larger  diameter 
holes  more  power  is  advisable.  Included  in  this 
article  are  brief  comments  on  diesel  and  gas 
engines  used  on  drilling  rigs. 

O.  T.  Bloomer 

Doll,  H.  G.  INTRODUCTION  TO  INDUCTION 
LOGGING  AND  APPLICATION  TO  LOG¬ 
GING  OF  WELLS  DRILLED  WITH  OIL 
BASE  MUD.  J.  Petroleum  Technol.  1,  Trans. 
Sectio7i  148-162  (1949)  June. 

A  new  method  of  electric  logging  of  wells  is 
described.  An  essential  feature  of  the  appa¬ 
ratus  employed  is  a  coil  system  coupled  with 
the  ground  by  induction  so  that  direct  contact 
with  the  mud  or  rock  is  unnecessary.  It  is 
particularly  attractive  where  oil-base  mud  is 
used. 

J.  D.  Parent 


Fearon,  R.  E.  GAMMA-RAY  WELL  LOG¬ 
GING.  Nucleonics  4,  67-75  (1949)  April. 

In  gamma-ray  logging  the  natural  gamma-rays 
emitted  into  the  bore  hole  of  a  well  are  measured 
from  bottom  to  top  of  a  well.  In  this  article  the 
physical  science  behind  gamma-ray  well  logging 
is  discussed.  It  is  shown  that  gamma-ray  log¬ 
ging  gives  a  considerably  more  extensive  sample 
than  coring.  Speed  of  logging  and  length  of 
sample  are  discussed.  Speeds  varying  from 
1000  to  5000  ft /min.  are  currently  employed. 
Data  on  the  effect  of  the  casing  and  cement 
surrounding  the  casing  are  included.  The  in¬ 
terpretation  of  a  gamma-ray  log  curve  is  not 
a  part  of  this  article. 

0.  T.  Bloomer 

Gouldy,  R.  and  Dobyns,  R.  P.  GAS  REPRES¬ 
SURING  IN  TEXAS.  Petroleum  Engr.  21B, 
104,  106  (1949)  May. 

Results  of  repressuring  projects  in  Texas  are 
briefly  summarized.  Considerable  additional  oil 
recovery  is  expected. 

J.  D.  Parent 

Kendrick,  J.  F.  USE  OF  CABLE  TOOLS  IN 
WET  HOLES  AND  AT  HIGH  STROKE 
RATES.  Oil  Gas  J.  48,  87-88  (1949)  May  26. 

A  study  has  been  made  which  indicates  that  it 
should  be  possible  to  operate  cable  tools  more 
rapidly  than  corresponds  to  present  practice 
and  that  it  should  be  possible  to  operate  as 
effectively  in  a  wet  hole  as  in  a  dry  one. 

J.  D.  Parent 

Sage,  B.  H.  and  Lacey,  W.  N.  BEHAVIOR  OF 
BINARY,  TERNARY  AND  MULTICOMPO¬ 
NENT  SYSTEMS  AT  STATES  SIMILAR  TO 
THOSE  ENCOUNTERED  IN  CONDENSATE 
FIELDS.  J.  Petroleum  Technol.  1,  Trans.  Sec¬ 
tion  143-147  (1949)  June. 

The  author  concludes  that  there  is  almost 
enough  experimental  information  available  at 
this  time  to  establish  characterization  coeffi¬ 
cients  of  equations  of  state  required  for  pre¬ 
diction  of  behavior  of  mixtures.  Such  methods 
fall  far  short  at  present  for  hydrocarbons  when 
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mixtures  contain  considerable  heavier  compo¬ 
nents  or  form  solid  or  plastic  bitumen  phases. 

J.  D.  Parent 

Tixier,  M.  P.  EVALUATION  OF  PERMEA¬ 
BILITY  FROM  ELECTRIC-LOG  RESISTIV¬ 
ITY  GRADIENTS.  Oil  Gas  J.  48,  113,  117-118, 
120,  122-123  (1949)  Ju7ie  16. 

A  relation  between  permeability  and  resistivity 
gradient  is  deduced. 

J.  D.  Parent 

Purification 

Dotterweich,  F.  H.  MECHANICAL  REMOV¬ 
AL  OF  ENTRAINED  MATERIALS  FROM 
NATURAL  GAS.  Petroleum  Engr.  21C,  32,  34, 
36  (1949)  May. 

Entrained  material  such  as  water,  dust  and 
mists  have  been  separated  from  gas  by  utilizing 
(a)  centrifugal  force,  (b)  filtering  media,  (c) 
scrubbing  media,  and  (d)  electrical  precipita¬ 
tion.  Recent  developments  of  particular  interest 
are  the  Blaw  Knox  cleaner  using  a  scrubbing 
liquid  such  as  oil  for  the  removal  of  dust  and 
fog;  the  Parks  Liquid  Knockout  consisting  of 
a  combination  mist  e.xtractor  and  liquid-gas 
separator  for  the  removal  of  water,  dust  and 
fog;  and  the  Aerotec  tube  extractor  employing 
centrifugal  action  for  the  removal  of  dust  in 
the  presence  of  water.  Schematic  diagrams  and 
photographs  are  included. 

C.  Von  Fredersdorff 

Storage 

Fruechtenicht,  H.  L.  and  Simpson,  J.  B.  UN¬ 
DERGROUND  STORAGE  OF  A  PROPANE- 
AIR  AND  NATURAL  GAS  MIXTURE.  Am. 
Gas  J.  170,  18-22  (1949)  June;  Gas  Age  103, 
27-30,  42-43  (1949)  June  23. 

Michigan  Gas  Storage  Company  receives  more 
natural  gas  in  the  summer  months  than  in  the 
Winter,  and  the  excess  over  requirements  is 
sent  to  storage.  Gas  is  withdrawn  heavily  from 
December  to  March  inclusive.  In  so  far  as  the 
natural  gas  supply  was  not  adequate,  the  pro¬ 
pane-air  mixture  was  also  stored  underground. 
Extra  gas  had  to  be  added  rapidly  due  to  some 
water  encroachment.  The  propane  content  of 


the  propane-air  plus  natural  gas  sent  to  storage 
ranged  from  6  to  11%.  It  was  necessary  to 
insure  interchangeability  of  this  mixture  with 
natural  gas,  avoidance  of  propane  condensation 
and  avoidance  of  hydrate  formation.  There 
were  a  few  cases  of  hydrate  formation  in  the 
well  bore.  Details  of  the  propane-air  plant  and 
its  operation  are  given. 

J.  D.  Parent 

Sulfur  Removal 

EXTRACT  SULFUR  FROM  SOUR  CASING¬ 
HEAD  IN  PRESSURE  MAINTENANCE 
PLANT.  Petroleum  Processing  4,  671-672 
(1949)  June. 

Sulfur  is  being  recovered  in  commercial  quan¬ 
tities  from  sour  casinghead  gas  in  the  Wyo¬ 
ming  crude  fields.  The  unit  employed  is  com¬ 
prised  of  a  two-stage  monoethanolamine  proc¬ 
ess  for  HjS  removal  from  the  field  gas  and  a 
modified  Claus  process  for  converting  H^S  to 
sulfur  by  burning  a  fraction  of  the  absorbed 
H-S  to  SOn  and  reacting  the  remainder  of  the 
H-S  with  this  SO2  over  a  bauxite  catalyst  to 
produce  sulfur  and  w’ater.  The  equipment  is 
designed  to  produce  74  tons  of  sulfur  per  day 
from  12  MMcf  of  gas  per  day  containing  about 
18.5  mol  per  cent  of  HjS.  The  H^S  content  of 
the  gas  is  reduced  to  approximately  100  grains 
per  100  SCF  in  the  first  stage  of  the  ethanola- 
mine  plant  and  to  a  maximum  residual  con¬ 
centration  of  0.25  grains  per  100  SCF  in  the 
second  stage.  In  addition  to  the  sulfur  produced 
in  this  plant,  propane,  butane,  natural  gasoline, 
sales  gas,  and  14  MMcf  per  day  of  boiler  flue 
gas  suitable  for  injection  into  the  reservoir  for 
pressure  maintenance  are  produced. 

H.  Hakewill 

The  following  articles,  the  abstracts  for  which 
appear  on  the  pages  indicated,  are  also  called 
to  your  attention: 

Paquette,  R.  B.  UNUSUAL  MAINTENANCE 
WHEN  REFORMING  NATURAL  GAS.  p.  156 

Riesenfeld,  F.  C.  and  Frazier,  H.  D.  A  CRITI¬ 
CAL  ANALYSIS  OF  METHODS  OF  DETER¬ 
MINATION  OF  WATER  DEW  POINT  IN 
HYDROCARBON  GASES,  p.  166 
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6.  PETROLEUM  AND 
SYNTHETIC  LIQUID  FUELS 

Corrosion 

Schofer,  N.  CORROSION  PROBLEMS  IN  A 
FLUID  CATALYTIC  CRACKING  AND 
FRACTIONATING  UNIT.  Corrosion  5,  182- 
188  (1949)  June. 

A  description  is  given  of  the  parts  of  the  fluid 
catalytic  cracking  and  fractionating  unit  op¬ 
erated  by  Cities  Service  Reflning  Corporation 
at  Lakes  Charles,  La.  which  have  caused  or  are 
expected  to  cause  corrosion  troubles.  The  main 
corrosion  problems  affecting  this  unit  arise 
from  hydrogen  blistering  of  the  metal  in  the 
fractionating  system. 

B.  E.  Hunt 

Sheppard,  L.  R.  PIPE  LINE  CORROSION  BY 
SOUR  CRUDES.  World  Oil  129,  193-194,  198, 
202  (1949)  June. 

This  paper  deals  with  the  causes,  mechanisms, 
and  detection  of  internal  corrosion  caused  by 
sour  crudes  in  steel  pipe  lines.  Hydrogen  per¬ 
meation  and  the  use  of  oxygen  to  mitigate  this 
type  of  attack  are  discussed  briefly.  Various 
methods  are  described  for  the  removal  of  hydro¬ 
gen  sulfide,  oxygen,  brine,  or  water  from  the 
sour  crudes.  Preclusive  design  and  construction 
work  and  operating  practices  are  discussed  with 
the  idea  of  reducing  sour  crude  corrosion. 

B.  E.  Hunt 

Fischer-Tropsch  Synthesis 

Hofer,  L.  J.  E.,  Cohn,  E.  M.,  and  Peebles,  W. 
C.  ISOTHERMAL  DECOMPOSITION  OF 
THE  CARBIDE  IN  A  CARBURIZED  CO¬ 
BALT  FISCHER-TROPSCH  CATALYST.  J. 
Phys.  Colloid  Chem.  53,  661-669  (1949)  May. 

The  thermal  stability  of  cobalt  carbide,  Co-C, 
contained  in  a  carburized  Fischer-Tropsch  co¬ 
balt  catalyst  was  studied.  Since  cobalt  carbide 
(weakly  magnetic)  was  decomposed  into  ferro¬ 
magnetic  alpha-cob&M  and  free  carbon  in  the 
temperature  range  investigated  (572-680°F), 
the  course  and  rate  of  the  reaction  could  be 
followed  magnetically.  In  the  range  80  to  25% 
cobalt  carbide,  the  decomposition  proceeded 


linearly  for  the  particular  catalyst  tested.  Part¬ 
ly  carbided  samples  of  this  catalyst  and  other 
cobalt  catalyst  preparations  show  somewhat 
different  behavior. 

C.  H.  Riesz 

Sherwood,  P.  W.  PRIMARY  ALCOHOLS— A 
NEW  PETROCHEMICAL.  Oil  Gas  J.  48.  71- 
72,  74-76,  82  (1949)  June  9. 

Through  use  of  the  Synol  and  0X0  reactions, 
primary  alcohols  can  be  produced.  In  the  Synol 
process,  carbon  monoxide  and  hydrogen  are 
reacted  in  the  presence  of  an  iron  catalyst  to 
produce  a  mixture  of  straight-chain  primary 
alcohols.  In  the  0X0  process,  carbon  monoxide, 
hydrogen  and  an  olefin  are  reacted  in  the  pres¬ 
ence  of  cobalt  catalyst  to  produce  aldehydes 
which  can  be  hydrogenated  to  alcohols.  Because 
of  the  isomerizing  action  of  cobalt  carbonyl, 
appreciable  chain  branching,  averaging  60%,  is 
observed.  The  first  American  plant  at  Baton 
Rouge  is  currently  producing  isoctyl  alcohols. 

C.  H.  Riesz 

Voorhies,  A.,  Jr.  (assigned  to  Standard  Oil 
Development  Co.)  SYNTHESIS  OF  HYDRO¬ 
CARBONS  FROM  CARBON  MONOXIDE 
AND  HYDROGEN  WITH  AN  IRON  TYPE 
CATALYST.  U.S.  2,469,755  (1949)  May  10. 

An  improved  method  of  preparing  iron  cata¬ 
lysts  for  the  synthesis  of  hydrocarbons  and 
oxygenated  compounds  by  the  hydrogenation 
of  carbon  monoxide  is  claimed.  Iron  oxide  (e.g., 
iron  pyrites  ash)  mixed  with  a  small  amount 
of  an  alkaline  promoter  is  first  fused  and  then 
shock  cooled.  This  method  of  preparation  pro¬ 
duces  active  iron  catalysts  with  low  attrition 
losses  especially  suited  for  fluidization. 

C.  H.  Riesz 

Weller,  S.  EFFECT  OF  OPERATING  VARI¬ 
ABLES  UPON  THE  FISCHER-TROPSCH 
SYNTHESIS.  U.S.  Bureau  of  Mines  Report 
of  Investigations  4405  (1949)  January. 

Based  on  experimental  evidence,  the  effect  of 
operating  variables  upon  hydrocarbon  synthesis 
is  reviewed.  As  contact  time  is  increased  from 
low  values,  efficiency  of  utilization  and  of  cata¬ 
lytic  reactor  space  each  pass  through  a  maxi- 
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mum.  Temperature,  pressure  and  ratio  of  car¬ 
bon  monoxide  to  hydrogen  in  the  synthesis  gas 
are  also  evaluated  as  process  variables.  Bulk 
cobalt  carbide  is  not  an  intermediate  product 
in  the  synthesis  according  to  recent  X-ray 
studies. 

C.  H.  Riesz 

Prices 

EASTERN  LIGHT  AND  HEAVY  FUEL  OIL 
PRICES  DECLINE;  NATURAL  GASOLINE 
UP  0.25c  IN  MID-CONTINENT.  Natl.  Petro- 
leum  News  41,  43-45  (1949)  April  27. 

Declines  of  0.8  cent  per  gallon  for  No.  2  fuel 
oil  and  10-15  cents  per  bbl  for  heavier  fuel  oils 
took  place  in  the  eastern  states  during  April. 
Increased  supplies  and  lower  wholesale  prices 
at  Gulf  ports  were  credited  with  the  price  drops. 
Bunker  C  fuel  was  selling  at  $1.25  per  bbl  in 
cargo  lots  at  Gulf  ports.  While  the  price  de¬ 
creases  w’ere  largely  seasonal,  hesitation  over 
future  commitments  was  expressed  by  both 
buyers  and  sellers.  Excessive  conversions  of 
distillates  to  gasoline  could  produce  a  short 
supply  of  distillates  by  fall,  but  early  stock¬ 
piling  of  distillates  could  be  wise  or  unwise 
depending  upon  fluctuations  in  the  price  of 
crude. 

J.  C.  Lane 

Abstractor’s  Note:  Price  reductions  of  15  cents 
to  $1.88  per  bbl  for  36  gravity  Arabian  crude 
oil  delivered  in  New  York  were  also  announced 
in  April  by  three  sellers. 

Production 

Calhoun,  J.  C.  ENGINEERING  FUNDAMEN¬ 
TALS  :  OIL  DISPLACEMENT  BY  GAS  AND 
WATER.  Oil  Gas  J.  48,  113  (1949)  May  26. 

During  the  primary  phase  of  displacement  from 
reservoirs  oil  is  produced  by  a  pushing  action. 
During  the  secondary  phase  both  oil  and  the 
displacing  substance  are  produced,  and  a  drag¬ 
ging  action  is  operative.  With  water  flooding 
the  primary  phase  predominates,  little  oil  being 
produced  once  water  breaks  through,  while  the 
secondary  phase  predominates  when  gas  is  used. 
This  may  be  because  the  less  viscous  fluid  tends 


to  travel  through  the  central  parts  of  capil¬ 
laries. 

J.  D.  Parent 

Space  Heating 

Castle,  L.  API  ACTION  URGED  TO  HALT 
OIL-TO-GAS  CONVERSIONS.  Natl.  Petroleum 
News  41,  11,  13  (1949)  June  8. 

Alarmed  at  the  extent  to  which  home  ow’ners 
are  converting  from  oil  to  gas  for  central  heat¬ 
ing,  a  petroleum  industry  spokesman  has  urged 
the  establishment  of  a  nationwide  advertising 
campaign  sponsored  jointly  by  the  oil  and  oil 
burner  industries.  Stating  that  his  neighbors 
on  either  side  and  two  other  families  in  his 
block  were  removing  their  oil  burners  in  favor 
of  gas-burning  equipment,  he  predicted  that 
little  fuel  oil  would  be  sold  five  years  hence  if 
the  trend  continues.  As  a  step  in  its  public 
relations  campaign,  one  oil  burner  association 
is  drafting  a  rigid  set  of  installation  and  serv¬ 
icing  standards  designed  to  create  a  feeling  of 
confidence  in  fuel  oil  customers. 

J.  C.  Lane 

Supply  and  Demand 

OIL  SUPPLY  AND  DEMAND  OUTLOOK 
FOR  1949.  Natl.  Petroleum  News  41,  26,  28 
(1949)  April  27. 

The  petroleum  industry'  is  in  the  midst  of 
transition  from  the  very  rapid  postwar  increase 
in  demand  back  to  the  long-term  upward  trend 
of  about  increase  per  year  considered  nor¬ 
mal.  Changes  in  the  demand  for  the  various 
products  have  necessitated  adjustments  in  re¬ 
finery  yields.  Gasoline  and  residual  fuel  oil 
demands  in  1948  exceeded  those  of  1941  by 
about  30‘'„-  However,  the  1948  demand  for 
middle  distillates  was  82"^  above  the  1941  de¬ 
mand.  Total  petroleum  demand  in  1949  is 
expected  to  be  approximately  6,300,000  to 
6,450,000  bbls  per  day,  about  3  to  5%  greater 
than  in  1948.  The  supply  of  middle  distillates 
is  expected  to  be  adequate  to  meet  the  antici¬ 
pated  8-12%  increase  in  demand  over  last  year 
when  the  demand  was  1,235,000  bbls  per  day. 
The  consumption  of  residual  fuel  oil  will  depend 
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upon  competition  from  coal;  however,  there  is 
expected  to  be  little  change  from  the  1,368,000 
bbls  per  day  consumed  last  year. 

J.  C.  Lane 


Synthesis  Demonstration 
Plants 


Wilson,  R.  E.  COMMERCIAL-SIZE  SYN¬ 
THETIC  LIQUID  FUEL  PLANTS  NOW 
WOULD  BE  PREMATURE.  Natl  Petroleum 
News  41,  22  (1949)  June  8. 

Expenditure  by  the  government  of  some  $650,- 
000,000  for  commercial-scale  synthetic  liquid 
fuel  demonstration  plants  is  not  justified  at 
this  time  either  by  depletion  of  petroleum  re¬ 
serves  or  by  sound  research  and  development 
practices.  Improved  exploration  and  production 
methods  plus  large  known  reserves  give  ade¬ 
quate  assurance  against  any  early  need  for 
large-scale  production  of  synthetic  fuels.  Re¬ 
search  and  development  work,  all  that  is  re¬ 
quired  at  present,  can  be  conducted  at  a  minute 
fraction  of  the  amount  proposed  in  bills  before 
Congress.  Full-scale  plants  constructed  now 
would  be  obsolete  in  a  very  few  years,  and  the 
inevitable  heavy  operating  losses  would  dis¬ 
credit  the  synthetic  methods  which  the  proposed 
program  is  intended  to  prove. 

J.  C.  Lane 


Synthetic  Gas 


Symonds,  F.  L.,  Laughrey,  P.  W.,  Skinner,  L. 
C.,  Batchelder,  H.  R.  and  Donath,  E.  E.  PUB¬ 
LIC  UTILITY  GAS  AS  A  BY-PRODUCT  OF 
SYNTHETIC  LIQUID  FUELS  PRODUC¬ 
TION.  Paper  presented  at  the  American  Gas 
Association  Production  and  Chemical  Confer¬ 
ence,  New  York,  N.Y.,  May  23-25,  1949. 

By  the  investment  of  $14,000,000  additional 
equipment  in  a  30,000  bbl  per  day  hydrogena¬ 
tion  plant,  1,170,000  cu  ft  per  hr  of  1065  Btu/ 
cu  ft  gas  can  be  recovered.  This  represents 
roughly  $500  of  incremental  investment  per 
million  Btu  of  daily  capacity.  With  coal  at  $3.56 
per  ton,  cost  of  this  gas  (without  profit)  is 
estimated  at  44  cents  per  million  Btu.  Similar 
figures  for  Fischer-Tropsch  synthesis  are  not 
given  since  the  650  Btu/cu  ft  produced  prob¬ 


ably  would  not  be  suitable  for  long  distance 
transmission. 

C.  H.  Riesz 


Thermal  Cracking 

McReynolds,  H.  and  Barron,  J.  M.  THERMAL 
CRACKING  OF  FLUID  CATALYTIC  CYCLE 
GAS  OILS.  Petroleum  Refiner  28,  111-116 
(1949)  April. 

The  thermal  cracking  properties  of  25  fluid 
catalytic  cracking  cycle  gas  oils  from  various 
crude  sources  were  investigated  and  the  yields 
of  naphtha,  6°  API  cycle  fuel  oil,  and  gas  cor¬ 
related  with  the  charge  stock  gravity.  Spot 
comparisons  made  with  yields  to  be  expected 
from  virgin  gas  oils  of  the  same  API  gravities 
indicated  a  tendency  of  the  catalytic  cycle  gas 
oils  to  yield  more  fuel  oil  of  lower  viscosity  and 
less  naphtha  of  lower  octane  number.  An  equa¬ 
tion  for  fresh  feed  capacity  expressed  as  per¬ 
centage  of  the  total  heater  throughput  is  pre¬ 
sented  as  a  function  of  crack  per  pass,  UOP 
characterization  factor,  and  the  difference  be¬ 
tween  charge  stock  and  cycle  fuel  oil  gravity. 

H.  R.  Linden 
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7.  ANALYTICAL  METHODS 
AND  TESTS 

Carbon  Dioxide 

Baldwin,  R.  R.  AN  ACCURATE  METHOD 
FOR  THE  DETERMINATION  OF  CARBON 
DIOXIDE  IN  GAS  SAMPLES.  J.  Chem.  Soc. 
(London)  1949,  720-723  (March). 

A  method  has  been  developed  for  the  accurate 
determination  of  the  amount  of  carbon  dioxide 
in  gas  samples.  The  procedure  is  to  draw'  the 
gas  from  a  sample  bulb  through  a  trap  cooled 
in  liquid  air,  at  a  slow  rate  controlled  by  a 
capillary  restriction  connected  to  a  vacuum 
pump.  When  the  sample  has  been  completely 
removed  the  trap  containing  the  condensed 
carbon  dioxide  is  transferred  to  another  appa¬ 
ratus,  where  the  carbon  dioxide  is  vaporized 
and  measured.  The  method  is  rapid  and  per¬ 
mits  analyses  to  be  carried  out  at  the  rate  of 
one  every  20  minutes.  The  accuracy  attainable 
approaches  0.001%  of  the  total  gas  at  low  car¬ 
bon  dioxide  concentrations,  and  about  0.25% 
of  the  carbon  dioxide  at  higher  concentrations. 
The  method  is  easy  and  convenient,  and  does 
not  require  the  full  attention  of  the  operator. 
Errors  in  manipulation  are  easily  detected  and 
can  be  rectified  without  repetition  of  the  analy¬ 
sis. 

Author’s  abstract 

Elemental  Analysis 

Wear,  G.  E.  C.  and  Quiram,  E.  R.  ELEMEN¬ 
TAL  ANALYSIS  BY  LAMP  COMBUSTION. 
Anal.  Chem.  21,  721-725  (1949)  Juyie. 

Designs  for  several  modified  burners  for  use 
in  ultimate  analysis  of  liquid  organic  materials 
by  lamp  combustion  are  presented.  These  burn¬ 
ers  have  been  applied  to  determine  sulfur  in 
aromatics,  chlorine  and  bromine  in  gasolines, 
and  carbon  and  hydrogen  in  certain  classes  of 
organic  substances.  Nonvolatile  as  well  as  vola-, 
tile  liquids  may  be  subjected  to  combustion 
analysis  with  the  modified  burners  described. 
Experimental  data  are  included  to  demonstrate 
the  accuracy  and  reproducibility  achieved  in 
the  employment  of  the  modified  burners  for  the 
combustion  analyses  of  organic  materials  con¬ 
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sidered  to  be  difficult  or  impossible  to  burn 
in  the  regular  A.S.T.M.  lamp. 


H.  Hakewill 


Hydrocarbon  Mixtures 


Starr,  C.  E.,  Jr.  and  Lane,  T.  ACCURACY 
AND  PRECISION  OF  ANALYSIS  OF  LIGHT 
HYDROCARBON  MIXTURES.  Anal  Chem. 
21,  572-582  (1949)  May. 


Comprehensive  testing  of  analytical  methods 
for  light  hydrocarbons  has  been  conducted  by 
the  Rubber  Reserve  Committee  on  Butadiene 
Specifications  and  Methods  of  Analysis.  About 
70  laboratories  performed  8000  tests  employing 
such  analytical  tools  as  the  mass  spectrometer, 
infrared  and  ultraviolet  spectrophotometers, 
low’  temperature  fractional  distillation,  and  a 
variety  of  chemical  procedures.  Study  of  the 
test  data,  obtained  under  standardized  condi¬ 
tions,  reveals  that  each  procedure  has  some 
unique  advantage,  and  that  by  employing  the 
most  suitable  methods  high  degrees  of  accuracy 
and  precision  may  be  obtained  for  the  analysis 
of  most  of  the  common  light  hydrocarbons. 

Authors’  abstract 


Hydrogen  Sulfide 


Fogo,  J.  K.  and  Popowsky,  M.  SPECTRO- 
PHOTOMETRIC  DETERMINATION  OF 
HYDROGEN  SULFIDE.  Anal  Chem.  21,  732- 
734  (1949)  June. 


The  authors  describe  a  refinement  of  the  methy¬ 
lene  blue  method  for  the  determination  of  HjS 
in  gases.  Hydrogen  sulfide  is  absorbed  from  a 
measured  volume  of  gas  by  passage  through 
alkaline  zinc  acetate  reagent.  The  HoS  ab¬ 
sorbed  forms  zinc  sulfide  which  is  treated  with 
an  acidic  solution  of  p-aminodimethylaniline 
and  ferric  chloride  to  produce  methylene  blue. 
The  quantity  of  methylene  blue  obtained  is  a 
function  of  the  amount  of  H-S  absorbed  and  is 
colorimetrically  evaluated  by  means  of  a  spec¬ 
trophotometer  or  filter  photometer.  The  authors 
claim  that  the  method  is  sensitive  to  about  3 
micrograms  of  H-S  and  can  be  used  up  to  about 
500  micrograms. 


H.  Hakewill 


Microanalysis 

Lewis,  V.  M.  SIMPLIFIED  BLACET-LEIGH- 
TON  APPARATUS  FOR  GAS  MICROANAL¬ 
YSIS.  Anal.  Chem.  21,  635  (1949)  May. 

An  improved  mercury-actuating  mechanism 
consisting  of  a  mercury  valve  of  the  type  em¬ 
ployed  with  a  Rehberg  microburet  is  described 
for  use  with  the  Blacet-Leighton  apparatus  for 
gas  microanalysis.  An  arrangement  of  appa¬ 
ratus  is  shown  that  permits  all  operations  to 
be  performed  without  transferring  the  sample 
and  is  said  to  result  in  a  saving  of  time  and 
an  increase  in  accuracy. 

H.  Hakewill 

Microcombustion 

Aluise,  V.  A.  HIGH-TEMPERATURE  GAS 
BURNERS  FOR  MICROCOMBUSTION 
METHODS  OF  ULTIMATE  ANALYSIS.  Anal. 
Chem.  21,  746-747  (1949)  June. 

Coil  and  ring  gas  burners  are  described  which 
fulfill  the  requirements  of  the  thermal  decom¬ 
position  method  for  the  direct  determination  of 
oxygen  in  organic  compounds.  The  coil  burner 
is  designed  for  pyrolyzing  the  sample  at  900° 
to  1000°C;  however,  it  is  capable  of  producing 
a  temperature  of  1300°  to  1350°C.  inside  the 
reactioh  tube.  The  ring  burner  is  designed  to 
provide  a  temperature  of  1100°C  near  the  end 
of  the  furnace  used  for  conversion  of  the  py¬ 
rolysis  products  to  carbon  monoxide.  These  gas 
burners  have  also  been  found  useful  in  other 
microcombustion  methods  of  ultimate  analysis. 
The  burners,  which  utilize  a  mixture  of  pro¬ 
pane  gas  and  air,  are  inexpensive,  heat  and 
cool  the  reaction  tube  rapidly,  and  provide  a 
uniform  distribution  of  heat  around  the  tube. 

Author’s  abstract 

Organic  Sulfur 

Fogo,  J.  K.  and  Popowsky,  M.  CONVERSION 
OF  SULFUR  COMPOUNDS  TO  HYDROGEN 
SULFIDE.  Anal.  Chem.  21.  734-737  (1949) 
June. 

With  the  exception  of  COS,  organic  sulfur 
compounds  are  quantitatively  removed  from 


gases  by  adsorption  on  silica  gel  at  25°C  and 
are  later  desorbed  at  about  500°C;  and  are 
reduced  to  HoS  by  passage,  with  hydrogen, 
through  a  bed  of  quartz  chips  at  1000°C.  The 
methylene  blue  method  for  H^-S  determination 
is  recommended  for  the  analysis  of  the  HoS 
produced  in  this  manner.  It  has  been  shown 
that  HoS  and  COS  are  not  appreciably  adsorbed 
by  silica  gel  and  must  be  determined  separately 
by  other  methods.  Results  demonstrating  the 
recovery  of  a  number  of  organic  sulfur  com¬ 
pounds,  including  mercaptans,  sulfides,  disul¬ 
fides,  CSo,  and  Calodorant  are  presented.  Devi¬ 
ations  ranging  from  0  to  ±10%  are  indicated 
in  these  tests. 

H.  Hakewill 

Organic  Sulfur 

Stragand,  G.  L.  and  Safford,  H.  W.  MICRO¬ 
DETERMINATION  OF  SULFUR  IN  OR¬ 
GANIC  COMPOUNDS.  Anxil.  Chem.  21,  625- 
628  (1949)  May. 

A  modified  gravimetric  method  has  been  de¬ 
vised  by  which  the  sulfur  content  in  organic 
compounds  may  be  determined  quantitatively 
on  a  micro  scale.  Nitrogen  and  halogens  (except 
fluorine)  do  not  interfere.  The  sample  is  burned 
in  an  atmosphere  of  oxygen  using  a  platinum 
catalyst ;  the  sulfur  trioxide  formed  is  absorbed 
by  a  silver  gauze  with  the  quantitative  forma¬ 
tion  of  silver  sulfate.  When  halogens  other  than 
fluorine  are  present,  the  silver  sulfate  is  ex¬ 
tracted  in  water  and  the  percentage  of  sulfur 
is  calculated  from  the  loss  in  weight  of  the 
gauze.  In  the  absence  of  halogens,  the  gain  in 
weight  of  the  gauze  (as  sulfate)  may  be  used 
to  estimate  the  amount  of  sulfur.  Samples  of 
sulfur  content  from  less  than  10  up  to  100% 
(pure  sulfur)  have  been  analyzed  by  this 
method. 

Authors’  abstract 

Oxygen 

Denerstein,  R.  A.  and  Klipp,  R.  W.  DIRECT 
DETERMINATION  OF  OXYGEN  IN  PE¬ 
TROLEUM  PRODUCTS.  Anal.  Chem.  21,  545- 
547  (1949)  May. 

A  semimicro  adaptation  of  the  Schuetze-Unter- 
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zaucher  method  to  the  direct  determination  of 
oxygen  in  petroleum  products  is  described.  Sev¬ 
eral  modifications,  including  enlargement  of  the 
combustion  tube,  elimination  of  the  side  arm  on 
the  combustion  tube,  adoption  of  all  glass  joints 
in  the  system,  and  use  of  an  inexpensive  com¬ 
mercially  available  combustion  furnace,  have 
increased  accuracy  and  made  the  apparatus 
more  adaptable  to  use  in  routine  analysis.  The 
sample  is  burned  in  a  carbon  packed  tube  at 
1120°  C  and  the  gaseous  products  pass  through 
a  tube  packed  with  iodine  pentoxide  and  into 
a  Vigreux  absorption  tube  moistened  with 
NaOH  for  absorption  of  iodine  vapors.  The 
washings  of  the  Vigreux  tube  are  titrated  with 
sodium  thiosulfate  for  determination  of  oxygen. 
Results  of  tests  given  show  a  maximum  devia¬ 
tion  of  0.24%  from  the  known  value  over  a 
range  of  samples  containing  from  0.15  to  26% 
oxygen. 

R.  D.  Clevenger 

Spectroscopy 

Cropper,  F.  R.  and  Hamer,  A.  A  REVIEW  OF 
INFRA-RED  SPECTROSCOPY  IN  ANALYT¬ 
ICAL  CHEMISTRY.  Anal.  Chimica  Acta  3, 
169-179  (1949)  March. 

The  essentials  of  infrared  spectrographic  in¬ 
strumentation  and  methods  are  described.  Ref¬ 
erence  is  made  to  analytical  methods  applied 
to  gaseous,  liquid  and  solid  materials,  and  prob¬ 
lems  of  identification,  quantitative  analysis  and 
structural  interpretation  are  described. 

S.  Katz 

Fry,  D.  L.  INFRA-RED  ABSORPTION  AN¬ 
ALYSIS  USED  IN  CONTROL  OF  A  PILOT- 
PLANT  PROCESS.  J.  Optical  Soc.  Am.  39, 
402-405  (1949)  May. 

The  infra-red  absorption  method  was  used  to 
obtain  a  rapid  and  sufficiently  accurate  analysis 
of  hydrocarbon  mixtures  containing  from  two 
to  twelve  components,  a  maximum  of  six  com¬ 
ponents  being  determined  in  one  mixture.  An 
accuracy  of  :tl%,  was  obtained,  provided  that 
the  range  of  concentration  of  the  various  com¬ 
ponents  stayed  within  the  limits  for  which  the 
method  was  calibrated.  The  problem  of  calibra¬ 


tion  with  impure  compounds,  and  a  method  for 
its  solution  were  discussed. 

D.  V.  Kniebes 

Heigl,  J.  J.,  Black,  J.  F.  and  Dudenbostel,  B.  F., 
Jr.  DETERMINATION  OF  TOTAL  OLEFINS 
AND  TOTAL  AROMATICS.  Anal.  Chem.  21, 
554-559  (1949)  May. 

The  use  of  a  specially  constructed  recording 
Raman  spectrometer  is  described  for  the  anal¬ 
ysis  of  olefins  and  aromatics.  Conjugated  olefins 
interfere  with  the  aromatic  constituents,  while 
unconjugated  diolefins  appear  as  two  monoole¬ 
fins.  The  conjugated  olefins  are  conveniently  de¬ 
tected  by  ultraviolet  spectrometry.  A  deter¬ 
mination  of  both  monoolefins  and  aromatics 
may  be  determined  on  one  sample  in  about 
fifteen  minutes. 

S.  Katz 

Milsom,  D.,  Jacoby,  W.  R.  and  Rescorla,  A.  R. 
ANALYSIS  OF  GASEOUS  HYDROCAR¬ 
BONS.  Atial.  Chem.  21,  547-550  (1949)  May. 

The  authors  describe  a  very  preci.se  procedure 
for  gas  analysis  by  combining  infrared  and 
mass  spectrometer  techniques.  The  former  in¬ 
strument  is  effective  in  the  analysis  of  isomeric 
hydrocarbons,  while  the  mass  spectrometer  is 
best  adapted  where  isomeric  resolution  is  not 
required.  The  data  from  both  instruments  may 
be  handled  in  a  single  reciprocal  matrix.  A 
comparison  of  this  procedure  with  conventional 
methods  of  analysis  is  given. 

S.  Katz 

Water  Dew  Point 

Riesenfeld,  F.  C.  and  Frazier,  H.  D.  A  CRIT¬ 
ICAL  ANALYSIS  OF  METHODS  OF  DE¬ 
TERMINATION  OF  WATER  DEW  POINT 
IN  HYDROCARBON  GASES.  Calif.  Oil  World 
42,  3,  5,  7,  9,  11,  13  (1949)  May,  2nd  issue. 

Experimental  and  calculated  data  are  presented 
to  show  that  gases  evolving  from  dehydrating 
plants  using  liquid  dehydrating  agents  contain 
appreciable  quantities  of  condensable  vapors 
other  than  water.  Therefore,  dew  points  deter¬ 
mined  with  conventional  dew  point  indicators 
are  not  in  agreement  with  those  calculated 
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from  results  obtained  by  determination  of  ab¬ 
solute  water  content  of  gas  in  equilibrium  with 
diethylene  glycolmonoethanolamine-water.  An 
analytical  method  for  determining  the  actual 
w’ater  content  of  gases  from  liquid  dehydration 
systems  is  described.  The  authors  contend  that, 
because  the  hydrate  formation  temperature  of 
gas  streams  treated  in  a  glycol-amine  plant 
would  be  considerably  lower  than  that  which 
would  be  indicated  solely  by  the  water  content 
of  the  gas  stream,  the  rating  of  the  efficiency 
of  dehydrating  equipment  should  be  based  upon 
the  actual  water  content  and  not  on  the  dew 
point  of  the  gas. 

H.  Hakewill 

8.  GENERAL  AND  PHYSICAL 
CHEMISTRY 

Adsorption 

Nay,  M.  A.  and  Morrison,  J.  L.  THE  MOLECU¬ 
LAR  ADSORPTION  AREAS  OF  HYDRO¬ 
CARBON  GASES  ON  CHARCOAL.  Can.  J. 
Research  27B,  205-214  (1949)  April. 

The  low  temperature  adsorption  isotherms  of 
methane,  ethane,  propane,  n-butane,  isobutane, 
acetylene,  ethylene  and  nitrogen  on  various 
charcoals  were  measured.  Horizontal  orienta¬ 
tion  of  the  hydrocarbon  molecules  was  observed 
and  the  molecular  adsorption  areas  were  deter¬ 
mined. 

S.  Katz 

Compressibility  of  Gases 

Schneider,  W.  G.  COMPRESSIBILITY  OF 
GASES  AT  HIGH  TEMPERATURES.  I. 
METHODS  OF  MEASUREMENT  AND  AP¬ 
PARATUS.  Can.  J.  Research  27B,  339-352 
(1949)  April. 

An  apparatus  used  for  compressibility  meas¬ 
urements  in  the  temperature  range  0  to  600° 
C  and  modifications  for  using  it  above  600°  C 
are  described.  The  method  is  based  on  that 
first  employed  by  Burnett  and  now  used  for 
measuring  natural  gas  deviation  factors.  Er¬ 
rors  in  pressure  measurement  and  corrections 
for  gas  in  the  tubing  external  to  the  constant 
temperature  bath  are  discussed.  A  method  of 


treating  the  data  is  described  from  which  the 
second  and  third  viral  coefficients  can  be  ob¬ 
tained  from  straight  line  plots.  Data  for  some 
measurements  with  pure  helium  at  0°C  and 
600°  C  are  given. 

O.  T.  Bloomer 

Mass  Spectra 

Epstein,  M.  B.,  Pitzer,  K.  S.  and  Rossini,  F.  D. 
HEATS,  EQUILIBRIUM  CONSTANTS,  AND 
FREE  ENERGIES  OF  FORMATION  OF  CY- 
CLOPENTENE  AND  CYCLOHEXENE.  J. 
Research  Natl.  Bur.  Standards  42,  379-382 
(1949)  April. 

A  compilation  of  doubly  charged  ions  in  the 
mass  spectra  of  148  hydrocarbons  has  been  pre¬ 
pared.  Rules  governing  the  formation  of  these 
double  charges  are  discussed.  Mass  spectrome¬ 
ter  peaks  due  to  doubly  charged  ions  are  not,  as 
a  rule,  significant  in  analysis ;  they  do,  however 
provide  the  best  basis  for  distinguishing  be¬ 
tween  propadiene  and  propyne  (allylene). 

S.  Katz 

Mohler,  F.  L.,  Bloom,  E.  G.,  Wells,  E.  J.,  Jr., 
Lengel,  J.  H.  and  Wise,  C.  E.  DOUBLY 
CHARGED  ION  SPECTRA  IN  MASS  SPEC¬ 
TRA  OF  HYDROCARBONS.  J.  Research  Natl. 
Bur.  Standards  42,  369-378  (1949)  April. 

The  heat-content  function,  free  energy  func¬ 
tion,  entropy,  heat  content,  heat  capacity,  heat 
of  formation  and  free  energy  of  formation  of 
cyclopentene  and  cyclohexene  in  the  gaseous 
phase  between  0  and  1500°  K  have  been  deter¬ 
mined  at  100°  K  intervals, 

S.  Katz 

Nickel  Catalyst 

Wright,  M.  M.  and  Taylor,  H.  S.  THE  INTER¬ 
ACTION  OF  METHANE  AND  METHANE-d4 
ON  NICKEL  AND  THE  STATE  OF  THE 
CATALYST  SURFACE.  Can.  J.  Research  27, 
303-317  (1949)  April. 

The  interaction  of  methane  (CHi)  and  me- 
thane-d4  (CD4,  where  D  is  deuterium)  on  a 
nickel  catalyst  (80%  nickel,  20'/c  chromium 
oxide)  has  been  re-examined  through  the  use 
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of  a  mass  spectrometer.  A  first-order  disappear¬ 
ance  of  CD4  occurs  between  212°  and  491°  F. 
Poisoning  by  carbonaceous  residues  was  ob¬ 
served  at  all  temperatures.  Reaction  of  the  sur¬ 
face  residues  with  hydrogen  indicated  the  pres¬ 
ence  of  CX,  CX2  and  CX3  fragments,  where  X 
is  H  or  D.  The  concept  of  a  dissociative  adsorp¬ 
tion  of  methane  on  the  catalyst  is  thus  strength¬ 
ened. 

C.  H.  Riesz 


Physics  of  Solids 

Adams,  A.  M.  and  Sandor,  A.  J.  GERMAN 
WORK  ON  THE  PHYSICS  OF  SOLIDS.  BuU. 
Brit.  Coal  Utilization  Research  Assoc.  13,  73- 
84  (1949)  March. 

The  authors  summarize  a  review  of  the  work 
covered  in  Germany  between  1939-1946  and 
published  by  the  Field  Information  Agencies 
of  the  Allied  Governments.  In  the  section  on 
structure  of  solids,  various  X-ray  methods  of 
analysis,  electron  miscroscopy,  electron  diffrac¬ 
tion  and  spectroscopy  are  discussed.  Phenom¬ 
ena  of  crystal  growth  in  metals  and  non-metal- 
lic  solids  are  considered,  as  are  structure  of 
glasses  and  thin  films.  Additional  properties 
reviewed  include  elasticity,  plasticity,  hardness, 
wave  propagation,  thermal  expansion,  specific 
heat,  and  thermal  conductivity.  The  paper  is 
concluded  with  a  discussion  of  diffusion  consid¬ 
ering  both  self-diffusion  and  gaseous  diffusion 
in  solids.  A  bibliography  of  129  references  is 
included. 

S.  Katz 

Thermal  Diffusion 

Drickamer,  H.  G.,  Downey,  S.  L.  and  Pierce, 
N.  C.  THERMAL  DIFFUSION  IN  HYDRO¬ 
GEN-HYDROCARBON  MIXTURES.  J.  Chcm. 
Phys.  17,  408-410  (1949)  April. 

Thermal  diffusion  data  have  been  obtained  on  a 
series  of  mixtures  of  hydrogen  plus  hydrocar¬ 
bons.  The  re.sults  indicate  that  “collision  di¬ 
ameter”  for  these  unlike  molecules  is  consider¬ 
ably  smaller  than  the  mean  collision  diameter 
of  the  pure  compounds.  This  is  consistent  with 
the  high  critical  pressure  of  such  mixtures. 

Authors’  abstract 


Thermodynamics 

Edmister,  W.  C.  APPLICATIONS  OF  THER¬ 
MODYNAMICS  TO  HYDROCARBON  PROC¬ 
ESSING.  PART  XIX.  VAPOR  -  LIQUID 
EQUILIBRIA  IN  IDEAL  MIXTURES.  Petro¬ 
leum  Refiner  28,  149-160  (1949)  May. 

In  this  installment  methods  of  treating  hydro¬ 
carbon  mixtures  which  approach  ideal  condi¬ 
tions  are  discussed.  It  is  customary  to  assume 
equilibrium  between  the  phases.  For  each  com¬ 
ponent  the  equilibrium  between  the  liquid  and 
vapor  phase  is  determined  separately  as  func¬ 
tions  of  pressure  and  temperature.  Methods 
of  making  these  determinations  from  gen¬ 
eralized  thermodynamic  data  are  described. 

S.  Katz 

The  following  articles,  the  abstracts  for  which 
appear  on  the  pages  indicated,  are  also  called  to 
your  attention : 

Busch,  H.  W.,  Berger  L.  B.  and  Schrenk,  H.  H. 
THE  “CARBON-OXYGEN  COMPLEX”  AS  A 
POSSIBLE  INITIATOR  OF  EXPLOSIONS 
AND  FORMATION  OF  CARBON  MONOX¬ 
IDE  IN  COMPRESSED-AIR  SYSTEMS,  p.  152 

Cropper,  F.  R.  and  Hamer,  A.  A  REVIEW  OF 
INFRA-RED  SPECTROSCOPY  IN  ANALYT¬ 
ICAL  CHEMISTRY,  p.  166 

Peters,  H.  F.  PARTIAL  ENTHALPIES  OF 
LIGHT  HYDROCARBONS,  p.  169 
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10.  CHEMICAL  ENGINEERING 

Absorption  and  Extraction 

Tiller,  F.  M.  EFFICIENCIES  IN  GAS  AB¬ 
SORPTION,  EXTRACTION,  AND  WASH¬ 
ING.  Chem.  Eng.  Progress  45,  391-401  (1949) 
June. 

Efficiencies  of  separation  in  the  operations  of 
absorption,  cocurrent  and  countercurrent  ex¬ 
traction,  and  countercurrent  washing  have  been 
studied  mathematically.  Efficiency  is  the  ratio 
of  solute  transferred  to  solute  entering,  and 
maximum  efficiency  is  the  ratio  obtained  at  in¬ 
finite  stages  under  constant  operating  condi¬ 
tions.  Relative  efficiency  is  the  ratio  of  actual 
to  maximum  efficiency.  Plots  of  relative  and 
maximum  efficiencies  vs  L  HG,  where  L  and  G 
are  liquid  and  gas  mass  velocities,  respectively, 
and  H  is  the  Henry’s  Law  constant.  In  the  case 
of  extraction,  kA  is  the  abscissa,  A  being  the 
solvent  ratio,  and  k  the  distribution  coefficient. 
Parameters  are  the  number  of  stages  in  the  cas¬ 
es  of  plate  absorption,  extraction,  and  washing, 
and  the  number  of  transfer  units  for  a  packed 
tower. 

C.  L.  Tsaros 

Distillation 

Fi.sher,  A.  W.,  Jr.  and  Bowen,  R.  J.  PERFORM¬ 
ANCE  OF  STAINLESS  STEEL  McMAHON 
PACKING.  Chem.  Eng.  Progress  45,  359-369 
(1949)  June. 

The  performance  of  %  and  >2  in.  McMahon 
packing  formed  by  stamping  squares  of  80  and 
60  mesh  stainless  steel  wire  gauze  in  the  slope 
of  Berl  saddles  has  been  studied  in  an  adiabatic 
column  4  in.  in  diameter,  10  ft  high,  using  ben¬ 
zene-ethylene  dichloride  mixtures  at  total  re¬ 
flux.  The  results  were  compared  with  published 
studies  of  <  j.  in.  brass  and  monel  McMahon 
packings  and  6  in.  triangular  stainless  steel 
Stedman  packing.  H.E.T.P.  valves  for  the  % 
in.  and  i  '■>  in.  packing  were  3  to  4  and  3  to  4.5 
in.  respectively,  compared  to  values  of  2  to  4  in. 
for  the  '/i.  in.  and  1.5  to  2  in.  for  the  Stedman 
packing.  H.E.T.P.  increased  slightly  wdth  in¬ 
creased  boil-up  rate,  except  for  a  minimum  at 
the  loading  point.  Pressure  drops  at  a  medium 


boil-up  rate  for  %  in.  McMahon,  14  in.  Mc¬ 
Mahon  and  6  in.  Stedman  packings  were  ap¬ 
proximately  1.5,  2.0,  and  6.0  times  respectively. 
Hold-up  of  in.  McMahon  packing  is  compa¬ 
rable  to  that  of  14  in.  Berl  saddles  while  for  3 
in.  and  6  in.  Stedman  packing  the  valves  are, 
respectively,  2  and  3  times  as  great.  H.E.T.P., 
pressure  drop,  and  hold-up  are  plotted  vs.  boil- 
up  rate,  defined  as  vapor  mass  velocity  divided 
by  density.  Theoretical  plates  were  estimated 
by  means  of  a  4  ft  McCabe-Thiele  plot.  The 
Fenske  equation  was  too  sensitive  to  variations 
in  estimate  of  relative  volatilities,  20'’o  error  in 
theoretical  plates  resulting  in  2%  variation  of 
the  former. 

C.  L.  Tsaros 

Enthalpy  Calculation 

Peters,  H.  F.  PARTIAL  ENTHALPIES  OF 
LIGHT  HYDROCARBONS.  Petroleum  Refiner 
28,  109-116  (1949)  May. 

In  calculating  the  enthalpies  of  liquid  and  vapor 
streams  in  light  hydrocarbon  fractionating 
towers,  values  for  each  component  of  a  mixture 
cannot  be  read  from  enthalpy  charts  for  the 
pure  component  since  some  components  exist 
in  the  liquid  phase  at  temperatures  above  their 
critical  temperature  and  some  components  ex¬ 
ist  in  the  vapor  phase  above  their  saturate  pres¬ 
sure.  Enthalpy  charts  for  methane,  ethane, 
ethylene,  propane,  and  propylene  in  mixtures 
of  16-29,  30-73,  28-73,  44-73,  42-73  molecular 
weight,  respectively,  have  been  calculated. 
Above  the  pure  component  critical  temperature, 
vapor  enthalpies  of  the  pure  component  were 
used  as  partial  vapor  enthalpies  and  the  partial 
liquid  enthalpies  calculated  from  the  latent  heat 
of  vaporization.  Below  the  pure  component  crit¬ 
ical  temperature,  liquid  enthalpies  were  used  as 
partial  liquid  enthalpies  and  the  partial  vapor 
enthalpies  calculated  from  the  latent  heat  of 
vaporization.  Latent  heats  were  calculated  by 
means  of  the  Clausius-ClapejTon  equation,  us¬ 
ing  vapor-liquid  equilibria  based  on  molal  av¬ 
erage  boiling  points. 

C.  L.  Tsaros 
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Flow  of  Fluids 

Alves,  G.  E.  FLOW  OF  NON-NEWTONIAN 
SUSPENSIONS.  Chem.  Eng.  56,  107-109 
(1949)  Mag. 

Non-Newtonian  flow  is  briefly  reviewed.  A 
number  of  useful  references  are  given. 

J.  D.  Parent 

Bergelin,  O.  P.  FLOW  OF  GAS-LIQUID  MIX¬ 
TURES.  Chem.  Eng.  56,  104-106  (1949)  Mag. 

The  literature  on  simultaneous  flow  of  liquids 
and  vapors  is  briefly  reviewed.  Gas  lifts  and 
flashing  liquids  are  included. 

J.  D.  Parent 

Binder,  R.  C.  A  GLANCE  AT  RECENT 
FLUID  FLOW  PROGRESS.  Chem.  Eng.  56, 
92-95  (1949)  Mag. 

The  highlights  of  recent  developments  in  fluid 
flow  theory  are  briefly  presented  in  a  non-math- 
ematical  manner. 

J.  D.  Parent 

Boteler,  H.  M.  PROCESS  PRESSURES  FORG¬ 
ING  HIGHER.  Chem.  Eng.  56,  133-134  (1949) 
.Mag. 

The  principal  trend  in  compressor  design  has 
been  toward  angle  type  units  power  driven  at 
500-600  rpm.  This  is  due  to  a  desire  to  conserve 
floor  space  because  of  high  building  costs.  By 
using  higher  compression,  more  complete  scav¬ 
enging  of  burned  gases,  and  greater  spark  in¬ 
tensity,  fuel  consumption  has  been  reduced  by 
15"^,  and  further  reductions  are  probable. 

W.  J.  Merwin 

Boucher,  D.  F.  PRESSURE  DROP  ACROSS 
TUBE  BANKS.  Chem.  Eng.  56,  118-121  (1949) 
Mag. 

Pressure  drop  across  tube  banks  can  be  calcu¬ 
lated  using  correlations  of  friction  factors  vs. 
Reynolds  numbers.  In  the  case  of  tube  banks, 
tube  spacing  and  configuration  are  complicating 
factors  not  present  in  flow  through  pipes.  Fric¬ 
tion  factors  may  be  calculated  from  equations 
of  Chilton  and  Genereaux  or  from  Grimison 
charts.  For  gases  being  heated  or  cooled  some 


mean  temperature  must  be  used  to  evaluate 
fluid  properties,  and  for  liquids  an  additional 
viscosity  correction  (Sieder  and  Tate)  should 
be  applied.  Leakage  through  clearances  betw’een 
baffles  and  tubes  complicates  accurate  estima¬ 
tion  of  pressure  drop  through  shell  and  tube 
heat  exchangers  because  of  difficulty  in  cal¬ 
culating  the  effective  mass  velocity.  An  equa¬ 
tion  is  presented  for  working  a  rough  estimate 
of  this  factor. 

C.  L.  Tsaros 

Davey,  W.  J.  G.  THE  INTERPRETATION  OF 
GAS  analyses— VI.  INTRODUCTION  OF 
VISCOSITY  CORRECTIONS  INTO  GAS 
FLOW  FORMULAE.  Gas  World  (British)  130, 
828-830  (1949)  Mag  14. 

The  Zipperer  and  Muller  formula  for  kinematic 
viscosity  of  gaseous  mixtures  is  said  to  agree 
well  with  experimental  data.  Formulas  are  pro¬ 
posed  for  gas  flow  calculations  based  on  a  simple 
substitution  for  friction  factor  in  terms  of 
Reynolds  number. 

J.  D.  Parent 

Kiddoo,  G.  FLOW  OF  FLUIDIZED  REAC¬ 
TION  SYSTEMS.  Chem.  Eng.  56.  112-114 
(1949)  Mag. 

The  advantages  and  disadvantages  of  fluidized 
reaction  systems  are  listed.  The  chief  advan¬ 
tages  stem  from  the  properties  of  good  mixing 
and  high  rates  of  heat  transfer  found  in  the 
fluidized  bed.  The  chief  disadvantage  lies  in 
the  additional  equipment  required  for  solids 
storage,  handling,  and  recovery.  A  brief  re¬ 
view  of  Leva’s  work  on  the  theory  behind 
fluidization  behavior  is  given. 

W.  J.  Merwin 

Leva,  M.  FLUID  FLOW  THROUGH  PACKED 
BEDS.  Chem.  Eng.  56,  115-117  (1949)  .Mag. 

Pressure  drop  calculations  for  fixed  and  moving 
beds  of  particles  are  reviewed. 

J.  D.  Parent 


Martinuzzi,  P.  F.  DEVELOPMENT  OF  HIGH 
CAPACITY  COMPRESSION.  Chem.  Eng.  56, 
130-132  (1949)  May. 

Recent  progress  in  the  design  of  high  capacity 
centrifugal  and  axial  flow  compressors  is  re¬ 
viewed.  The  advantages  and  operating  charac¬ 
teristics  of  each  type  are  briefly  discussed. 

0.  T.  Bloomer 

McCarter,  R.  J.,  Stutzman,  L.  F.  and  Koch, 
H.  A.,  Jr.  TEMPERATURE  GRADIENTS 
AND  EDDY  DIFFUSIVITIES  IN  TURBU¬ 
LENT  FLUID  FLOW.  Ind.  Eng.  Chem.  41, 
1290-1295  (1949)  June. 

By  assuming  that  a  fluid  in  turbulent  flow  is 
composed  of  small  masses  of  fluid  that  proceed 
transverse  to  the  main  direction  of  flow  in  a 
series  of  random  jumps,  equations  are  derived 
assuming  distribution  of  the  property  trans¬ 
ferred  in  accordance  with  the  normal  error 
curve.  Eddy  diffusivities  were  determined  from 
measurements  of  air  temperature  gradients  in 
a  vertical  8  in.  duct  with  air  velocities  from  2 
to  7  ft / sec.  Two  methods  were  used:  (1)  in¬ 
jecting  a  hot  air  stream  in  the  center  of  the 
mixing  section  parallel  with  the  main  flow  of 
gas,  and  (2)  substituting  a  heated  nichrome 
wire  for  the  hot  air  stream.  The  effect  of 
screen  insertion  in  the  path  of  the  gas  on 
turbulence  was  also  studied.  In  general,  it  was 
found  that  eddy  diffusivity  increased  with  flow’ 
velocities  and  decreased  w’ith  increasing  screen 
fineness.  The  latter  is  explained  by  considering 
eddy  diffusivity  as  a  function  of  two  factors, 
length  per  time  (intensity)  and  length  (mixing 
length).  The  screens  decrease  the  scale  of  tur¬ 
bulence  (length)  and  increase  the  intensity. 
The  first  effect  was  greater  than  the  second,  so 
their  product,  eddy  diffusivity,  decreased. 

C.  L.  Tsaros 

Mellen,  G.  L.  FLOW  OF  LOW  PRESSURE 
GASES.  Chem.  Eng.  56,  122-124  (1949)  May. 

Gas  flow’  at  very  low  pressures  is  reviewed.  It 
is  pointed  out  that  considerable  care  must  be 
exercised  in  placing  pressure  gages  in  evacuat¬ 
ed  systems. 

J.  D.  Parent 


Sadler,  A.  M.  GAS-SOLIDS  FLUIDIZING 
FOR  TRANSPORT.  Chem.  Eng.  56,  110-111, 
121  (1949)  May. 

The  author  mentions  that  design  of  fluidized 
transport  systems  is  based  on  experience. 
Among  the  means  of  transport  discussed  are: 
solids  pumps,  blow  tanks,  combination  dense 
phase  and  lean  phase  systems,  and  porous  in¬ 
clines.  Some  early  examples  of  the  application 
of  the  fluidized  solids  technique  are  mentioned. 

W.  J.  Merwin 

Taylor,  I.  PROGRESS  IN  PUMPING  LIQ¬ 
UIDS.  Chem.  Eng.  56,  128-129,  132  (1949) 
May. 

The  following  trends  in  pump  use  are  noted: 
(1)  rotating  types  are  displacing  reciprocating 
types;  (2)  more  vertical  shaft  centrifugals  are 
coming  into  use;  (3)  greater  interest  is  being 
shown  in  variable  capacity  and  proportioning 
types  of  pumps;  (4)  improvements  are  evident 
in  the  use  of  pump  combinations  and  piping  ar¬ 
rangements.  There  has  not  been  much  change 
in  reciprocating  pump  design  in  15  years,  but 
in  the  centrifugal  type,  the  follow’ing  are  the 
design  trends:  (1)  increase  in  rpm  from  1750 
to  3550;  (2)  use  of  vertically-split  casings ;  (3) 
use  of  overhung  single-suction  impeller  and  a 
single  packing  box;  (4)  use  of  vertical  shafts; 
(5)  use  of  corrosion  and  erosion  resisting  ma¬ 
terials.  Leakage  around  shafts  has  been  elim¬ 
inated  or  reduced  by  the  use  of  mechanical 
seals.  The  centrivac  pump  can  handle  a  mixture 
which  is  up  to  50*^0  gas  and  50%  liquid.  In  gear 
pumps  of  the  “one  tooth  difference”  type,  im¬ 
provement  in  operating  characteristics  was  ob¬ 
tained  by  putting  the  inlet  at  center  of  the  gears 
instead  of  at  the  periphery. 

W.  J.  Merwin 

HOW  EJECTORS  ARE  DEVELOPING.  Chem. 
Eng.  56,  136-138  (1949)  May. 

Ejector  design  has  been  largely  empirical  but 
recent  work  shows  certain  applications  where 
ejectors  are  definitely  an  advantage.  They  have 
favorable  operating  characteristics  at  motive 
steam  pressures  greater  than  100  psig,  can  han¬ 
dle  large  volumes  of  gas  and  vapor,  can  be  de- 
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signed  to  handle  corrosive  materials  and  op¬ 
erate  at  suction  pressures  of  between  5  in.  and 
100  microns  Hg.  In  general  two  and  three  stage 
units  with  jet  inter  condenser  are  cheaper  to 
operate  than  the  same  units  without  con¬ 
densers.  Jet  condensers  give  slightly  lower 
steam  consumption  than  surface  contact  con¬ 
densers.  Ejectors  used  as  boosters  and  thermo 
compressors  give  marked  advantages,  especial¬ 
ly  in  recovery  of  waste  heat  from  a  source  pres¬ 
sure  below  use  value. 

W.  G.  Bair 


Heat  Transfer 


Brancker,  A.  V.  THE  SOLID-GAS  HEAT  EX¬ 
CHANGE  PROCESS.  PART  I.  Chem.  i-  Ind. 
(British)  1949,  343-347  (May  28) 

Theoretical  equations  are  derived  for  the  con¬ 
tinuous  heat  exchange  between  a  gas  stream 
flowing  counter  current  to  a  moving  bed  of 
solids.  Expre.ssions  are  presented  for  (1)  the 
temperature  of  the  gas  and  solid  stream  at  any 
position  in  the  bed  as  a  function  of  inlet  con¬ 
ditions,  solid  flow  rate  and  physical  properties, 
(2)  the  pressure  drop  through  the  bed  as  a 
function  of  gas  velocity,  density,  viscosity  and 
column  diameter,  and  (3)  the  mean  heat  trans¬ 
fer  coefficient  as  dependent  on  column  diameter, 
pressure  drop,  and  an  empirical  constant,  a  re¬ 
sult  which  was  derived  from  an  analogy  be¬ 
tween  heat  transfer  and  fluid  friction.  A  specif¬ 
ic  example  of  the  quenching  of  coke  by  an  inert 
gas  stream  is  considered. 

C.  Von  Fredersdorff 

Brancker,  A.  V.  THE  SOLID-GAS  HEAT  EX¬ 
CHANGE  PROCESS.  PARTS  II  &  III.  Chem. 
&Ind.  (British)  1949,362-364  (June  A) 

Approximate  relationships  are  derived  for  the 
heat  abstracted  from  a  bed  of  hot  solids  by  an 
inert  gas  both  for  (a)  intermittent  operation 
in  which  a  fraction  of  the  bed  is  discharged  in¬ 
termittently  according  to  a  fixed  time  schedule 
and  (b)  batch  operation  in  which  a  static 
charge  of  hot  solids  is  cooled  to  a  desirable  low¬ 
er  temperature  and  discharged  en  masse.  The 
procedure  of  calculation  is  illustrated  in  the 
cooling  of  coke. 

C.  Von  Fredersdorff 


Jolley,  L.  J.  HEAT  TRANSFER  IN  BEDS  OF 
FLUIDIZED  SOLIDS.  Fuel  (British)  28,  114- 
115  (1949)  May. 

Data  are  presented  for  heat  transfer  in  beds  of 
coke  fluidized  with  air.  Rates  are  considerably 
in  excess  of  that  for  a  static  bed  or  for  the  air 
alone. 

J.  D.  Parent 


Mass  Transfer 

Resnick,  W.  and  White,  R.  R.  MASS  TRANS¬ 
FER  IN  SYSTEMS  OF  GAS  AND  FLUID¬ 
IZED  SOLIDS.  Chem.  Eng.  Progress  45,  377- 
390  (1949)  June. 

Mass  transfer  in  both  fixed  and  fluidized  beds 
were  studied  by  measuring  the  rate  of  vaporiza¬ 
tion  of  naphthalene  into  an  air  stream.  Particle 
size  ranged  from  14  to  65  Tyler  screen  mesh 
and  three  different  size  reactors  were  used,  22, 
31,  and  44  mm  in  diameter.  Data  were  corre¬ 
lated  by  plotting  j,,  factor  versus  the  Reynolds 
number.  Different  curves  were  obtained  for 
different  screen  sizes.  Two  break  points  were 
found;  transition  from  fi.xed  bed  conditions  to 
bubbling  or  smooth,  fluidization,  and  from  bub¬ 
bling  to  streaming,  or  slugging  fluidization. 
When  jj  was  plotted  vs.  Reynolds  number  di¬ 
vided  by  a  dimensionless  group  (ti)  consisting 
of  the  square  of  the  Reynolds  number  times  the 
drag  coefficient,  all  the  points  in  the  bubbling 
fluidization  range  lay  on  a  single  line,  although 
those  for  the  other  two  regions  still  depend  on 
particle  size.  Effect  of  fluidizing  gas  was  shown 
by  using  carbon  dioxide  and  hydrogen  as  well 
as  air.  Different  curves  were  obtained  in  all 
three  regions  for  each  gas.  However,  when  the 
Schmidt  number  was  raised  to  the  0.1  pow’er  in¬ 
stead  of  the  customary  0.67  power,  all  the  slug¬ 
ging  fluidization  data  again  fell  on  a  single  line. 
No  effect  of  initial  bed  height  was  found.  The 
jj  factor  increases  with  increasing  Re  in  the 
smooth,  or  bubbling,  region  and  decreases  in 
the  slugging  region.  Correlation  of  the  boun¬ 
dary  between  smooth  and  slugging  fluidization 
was  made  by  plotting  Re/0  vs.  particle  diame¬ 
ter. 

C.  L.  Tsaros 
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Pressure  Measurement 

Brombacher,  W.  G.  SOME  PROBLEMS  IN 
THE  PRECISE  MEASUREMENT  OF  PRES¬ 
SURE.  Instruments  22,  355-358  (1949)  April. 

Some  problems  and  recent  developments  in  the 
precise  measurement  of  pressure  are  discussed. 
Principal  attention  is  given  to  three  categories : 
(a)  measurement  of  absolute  gas  pressure  in 
the  range  from  1  to  800  mm  of  mercury;  (b) 
measurement  of  small  differential  or  gage  pres¬ 
sures  to  high  precision;  and  (c)  high  pressure 
measurements  in  the  range  100  to  about  125,000 
psi. 

O.  T.  Bloomer 

The  following  article,  the  abstract  for  which 
appears  on  the  page  indicated,  is  also  called  to 
your  attention : 

Sage.  B.  H.  and  Lacey,  W.  N.  BEHAVIOR  OF 
BINARY,  TERNARY  AND  MULTICOMPO¬ 
NENT  SYSTEMS  AT  STATES  SIMILAR  TO 
THOSE  ENCOUNTERED  IN  CONDENSATE 
FIELDS,  p.  159 

11.  PROCESS  EQUIPMENT 
AND  INSTRUMENTATION 

Heal  Inertia 

Broida,  V.  “HEAT  INERTIA’’  IN  PROBLEMS 
OF  AUTOMATIC  CONTROL  OF  TEMPERA¬ 
TURE.  Instruments  22,  324-325,  362,  364,  366 
(1949)  April. 

In  the  third  article  of  a  series,  the  author  dis¬ 
cusses  the  theory  of  on-off  controllers,  and 
describes  the  mechanism  by  which  they  operate. 
A  description  is  also  given  of  the  amplifying 
pilot  valve. 

W.  J.  Merwin 

Broida,  V.  “HEAT  INERTIA’’  IN  PROBLEMS 
OF  AUTOMATIC  CONTROL  OF  TEMPERA¬ 
TURE.  Instruments  22,  406,  450,  452,  454,  456, 
458  (1949)  May. 

In  the  last  article  of  this  series,  the  author 
describes  the  mechanism  of  operation  of  posi¬ 
tioning  continuous  controllers  and  of  position¬ 
ing  continuous  controllers  with  automatic  reset. 


In  conclusion,  the  author  states  that  the  formu¬ 
las  presented  link  together  the  fictitious  mass 
of  a  heating  unit,  the  variations  of  heated 
medium  flow  and  the  resulting  temperature 
changes.  The  formulas  help  to  select  the  appro¬ 
priate  type  of  controller.  On-off  control  is  suit¬ 
able  for  units  having  very  large  fictitious  mass¬ 
es  or  those  subjected  to  very  small  fluctuations 
of  heated  medium  flow.  Positioning  control  is  to 
be  used  where  the  fictitious  mass  of  the  heating 
unit  is  large  enough  to  cut  down  the  effects  of 
sharp  variations  if  heated  medium  flow,  and 
where  an  accurate  constancy  of  temperature  is 
unnecessary.  Positioning  plus  floating  control  is 
to  be  used  where  units  have  small  fictitious 
masses  and  are  subjected  to  sudden  changes  of 
heated  medium  flow. 

W.  J.  Merwin 

Equilibrium  Still 

Fowler,  R.  T.  A  MODIFIED  VAPOR-LIQUID 
EQUILIBRIUM  STILL.  J.  Soc.  Chem.  Ind.  68. 
131-132  (1949)  April. 

A  modification  of  the  Othmer  equilibrium  still 
is  described.  The  usual  principle  of  continuous 
circulation  of  both  the  liquid  and  vapor  is  em¬ 
ployed.  It  is  claimed  that  the  possibility  of 
rectification  of  the  mixture  under  study  is  held 
to  a  minimum. 

S.  Katz 

Instrumentation 

Ferguson,  H.  E.  THE  IMPROVEMENT  OF 
INSTRUMENTATION  AND  PROCESS  CON¬ 
TROL  IN  THE  GAS  INDUSTRY.  Paper  pre¬ 
sented  to  the  American  Gas  Association  Pro¬ 
duction  and  Chemical  Conference,  New  York, 
N.  Y.,  May  23-25,  1949. 

At  the  present  time  the  gas  industry  as  a  whole 
still  relies  on  indicating  instruments  to  a  large 
extent,  whereas  the  current  trend  in  other  in¬ 
dustries  is  toward  the  use  of  recording,  con¬ 
trolling,  and  analyzer  type  of  instruments.  This 
may  be  partly  due  to  the  cyclic  nature  of  opera¬ 
tions  in  the  manufactured  gas  industry  and 
partly  due  to  the  lack  of  interest  in  instrumen¬ 
tation.  Possible  improvements  in  gas  produc¬ 
tion  instrumentation  might  be  the  use  of  high 
velocity  thermocouples,  and  the  tapering  of 
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materials  flow  to  a  w'ater  gas  set  in  proportion 
to  changes  in  conditions  in  the  set.  As  examples 
of  recent  developments  in  gas  plant  instrumen¬ 
tation,  the  following  items  are  discussed:  (1) 
multiple  manometer  assembly;  (2)  Paquette 
steam  rate  indicator;  (3)  Gasmaco  tempera¬ 
ture  control;  (4)  Hagan  blasting  control;  (5) 
high  velocity  thermocouple;  (6)  Ryan  tele¬ 
counter;  (7)  Brown  gas  mixer ;  (8)  Smoot  gas 
mixer;  and  (9)  Penny  purge  gas  comparator. 

W.  J.  Merwin 

Nelson,  W.  L.  COSTIMATING:  INSTRUMEN¬ 
TATION.  Oil  Gas  J.  48,  101  (1949)  June  9. 

In  general  the  instrumentation  cost  is  about 
5-10%  of  total  process  equipment  cost.  Approx¬ 
imate  cost  indexes  of  instruments  over  the 
years  1928-1948  are  presented. 

W.  J.  Merwin 

Tivy,  V.  V.  St.  L.  USE  OF  CONTROLLERS 
WITH  ‘RATE’  ACTIONS.  PART  1.  Petroleum 
Engr.  21C,  13-14,  16,  18  (1949)  May. 

Rate  action  is  deflned  as  a  control  function 
which  applies  corrective  action  proportional  to 
the  rate  of  change  of  measurement  in  a  direc¬ 
tion  to  restrict  its  motion.  Rate  action  control 
is  of  value  where  sudden  load  changes  occur, 
which  may  cause  the  process  to  move  danger¬ 
ously  far  away  from  the  control  point.  It  is  sug¬ 
gested  that  a  study  of  process  signature  curves 
be  made  to  determine  whether  the  process 
would  be  benefited  by  rate  action  control.  A 
signature  curve  is  obtained  by  placing  the 
process  on  hand  control  and  moving  the  con¬ 
trol  valve  abruptly  to  a  new  position.  A  method 
of  adjusting  controllers  is  described  and  a  list 
of  processes  is  given  showing  where  rate  con¬ 
trol  would  be  advantageous  and  where  it  would 
not. 

W.  J.  Merwin 

Orifice  Meters 

Murphy,  E.  A.  FLOW  METER  MAINTE¬ 
NANCE.  Southern  Power  &  Ind.  67,  67-71 
(1949)  June. 

A  general  discussion  is  presented  of  errors 
which  may  occur  in  orifice  meters  due  to  in¬ 
stallation  or  operating  factors.  A  check  chart 


for  use  in  trouble  shooting  is  presented  and 
diagrams  are  shown  for  checking  the  meter 
with  a  water  manometer. 

W.  J.  Merwin 

Tank  Maintenance 

Schumann,  F.  METHOD  FOR  PREVENTION 
OF  RUST  IN  WATER  TANKS.  Corrosion  5, 
198  (1949)  June. 

The  various  disadvantages,  such  as  uneven  elec¬ 
trolytic  protection  and  deterioration  of  coat¬ 
ings,  of  the  two  principal  methods  of  internally 
protecting  w’ater  tanks  are  discussed.  The  pro¬ 
cedure  recommended  by  the  author  is  a  combi¬ 
nation  of  the  two  methods. 

B.  E.  Hunt 

Temperature  Measurement 

Greenhill,  E.  B.  and  Whitehead,  J.  R.  AN 
APPARATUS  FOR  MEASURING  SMALL 
TEMPERATURE  CHANGES  IN  LIQUIDS. 
J.  Sci.  Instruments  (British)  26,  92-95  (1949) 
March. 

An  apparatus  for  measuring  temperature 
changes  of  the  order  of  0.01  °C  to  an  accuracy 
of  0.0002°C  is  described.  The  thermosensitive 
element  is  a  thermistor  forming  one  leg  of  a 
d-c  Wheatstone  bridge.  Automatic  balancing  of 
the  bridge  is  obtained  by  feeding  back,  to  heat 
a  thermistor  in  the  opposite  leg  of  the  bridge, 
an  a-c  current  proportional  to  the  off-balance 
current.  The  a-c  current  is  a  measure  of  the 
temperature  and  is  fed  to  a  suitable  recording 
instrument.  The  cost  of  the  power  supplies, 
amplifier  and  recorder  w’ould  be  considerable, 
but  the  apparatus  is  sensitive  enough  to 
measure  heats  of  wetting  and  of  adsorption 
when  fine-grained  powders  are  immersed  in 
various  liquids  and  solutions.  With  approxi¬ 
mately  200  cc  of  wetting  liquid  in  the  calo¬ 
rimeter,  the  ultimate  sensitivity  of  the  appa¬ 
ratus  is  of  the  order  of  1/60  calorie. 

R.  T.  Ellington 
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12.  MATERIALS  OF 
CONSTRUCTION 

Corrosion 

Beck,  W.  ELECTROCHEMICAL  STUDIES 
ON  INSULATING  COUPLINGS  FOR  UN¬ 
DERGROUND  PIPE  AND  CABLE  LINES. 
Corrosion  5,  175-181  (1949)  June. 

Resi.stivity  measurements  carried  out  on  a 
number  of  differently  constructed  insulating 
couplings  immersed  in  tap  water  and  under  a 
constant  polarizing  voltage  indicate  that  a 
coupling  resistance  of  KF-IO^  ohms  is  sufficient 
to  reduce  stray  current  flow.  The  formation  of 
stray  currents  about  an  insulating  coupling 
can  be  lessened  by  extending  the  length  of  the 
coupling  up  to  a  certain  length;  further  in¬ 
creases  cause  no  further  lessening.  In  actual 
practice,  a  medium  size  coupling  covered  with 
reinforced  insulation  appears  to  be  the  most 
satisfactorj'. 

B.  E.  Hunt 

Campbell,  I.  E.,  Powell,  C.  F.,  Nowicki,  D.  H. 
and  Gonser,  B.  VV.  VAPOR-PHASE  DEPOSI¬ 
TION  OF  REFRACTORY  METALS.  Iron  Age 
16.3,  98-100  (1949)  June  16. 

Protective  coatings  of  high-melting  metals  and 
their  borides,  carbides,  silicides  and  nitrides 
for  high  temperature  service  may  often  be 
achieved  by  vapor  deposition.  Adherent  non- 
porous  coatings  of  a  long  list  of  protective 
materials  have  thus  been  prepared.  Various  ap¬ 
plications  such  as  combustion  and  exhaust 
chamber  linings,  turbine  blade  coatings,  ther¬ 
mocouple  tubes,  etc.  are  mentioned.  A  list  of 
over  70  refractory  coating  materials  with  their 
properties  is  given. 

S.  Katz 

Darrin,  M.  CORROSION  INHIBITORS  IN 
RECIRCULATING  WATER  SYSTEMS.  Can. 
Chem.  Process  Ind.  33,  512-516  (1949)  June. 

Inhibitors  function  in  a  mixed  manner  which 
is  usually  a  combination  of  the  following  types 
of  control:  (1)  anodic  polarization;  (2)  cath¬ 
odic  polarization;  (3)  forming  protective  coat¬ 
ings;  (4)  preventing  harmful  deposits;  (5) 


removal  of  corrosive  constituents;  and  (6) 
adjusting  the  pH.  Various  inhibitors  such  as 
soda  ash,  ammonia,  silicates,  phosphates,  borax, 
organic  polar  compounds,  chromates,  etc.,  and 
the  type  of  control  they  exert  are  discussed.  The 
anodic  polarizers,  chromates,  are  discussed  in 
detail.  Some  experimental  evidence  is  given. 

B.  E.  Hunt 

Fontana,  M.  G.  and  Luce,  W.  A.  EROSION- 
CORROSION  OF  METALS  AND  ALLOYS. 
Corrosion  5,  189-193  (1949)  June. 

A  comparison  is  made  of  the  erosion-corrosion 
rates  obtained  from  high  velocity  tests  and  the 
corrosion  tests  on  completely  stagnant  speci¬ 
mens  in  various  solutions.  Steel,  lead,  and  cup- 
ro-nickel  are  among  the  specimens  tested.  The 
apparatus  for  obtaining  the  erosion-corrosion 
rates  is  described. 

B.  E.  Hunt 

Minchin,  L.  T.  ELECTROLYTIC  CORROSION 
OF  UNDERGROUND  PIPES.  Coke  &  Gas 
(British)  11,  153-156,  165  (1949)  May. 

The  author  discusses  the  principal  methods  of 
cathodic  protection  applied  to  the  high  pressure 
grid  system  in  industrial  Belgium.  The  pre¬ 
ferred  method,  according  to  relative  cost  data 
given,  is  one  in  which  the  pipe  is  connected  to 
the  negative  rail  of  an  electrified  railway  in 
such  a  manner  that  there  can  be  no  reversal 
of  current  flow.  In  other  methods  employed,  an 
electric  current  is  applied  to  the  pipe  system  in 
such  a  manner  that  it  is  negatively  charged 
with  respect  to  either  the  negative  rail  of  an 
electrified  railway  or  buried  metal  plates.  Ac¬ 
cording  to  the  relative  cost  estimates  given,  a 
galvanic  anode  system  is  more  expensive  than 
the  other  systems  described. 

B.  E.  Hunt 

Mueller,  F.  P.  THE  EFFECT  OF  OXYGEN  IN 
GAS  UPON  GAS  DISTRIBUTION  SYSTEMS. 
Paper  presented  to  the  American  Gas  Associa¬ 
tion  Production  and  Chemical  Conference,  New 
York,  N.  Y.,  May  23-25,  1949. 

Results  of  a  survey  indicate  that  little  is  known 
about  the  effect  of  oxygen  in  the  corrosion  of 
steel  and  cast  iron  gas  mains.  Those  who  believe 
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oxygen  has  a  deleterious  effect  state  that  water 
must  also  be  present. 

E.  F.  Davis 

Stegner,  A.  L.  RECTIFIERS  AND  GALVAN¬ 
IC  ANODES  FOR  CATHODIC  PROTEC¬ 
TION.  Pipe  Line  News  1949,  18-19,  22-23 
(June). 

The  author  discusses  in  a  general  manner  the 
problems  involved  in  applying  either  rectifiers 
or  galvanic  anodes  for  the  cathodic  protection 
of  buried  pipe.  Several  actual  installations  of 
both  types  either  separately  or  in  combination 
are  described.  Either  method  is  believed  to  have 
merit  depending  upon  the  particular  installa¬ 
tion  being  considered. 

B.  E.  Hunt 


Uhlig,  H.  H.  WHY  METALS  CORRODE.  Cor¬ 
rosion  5,  169-174  (1949)  June. 

The  basic  factors  effecting  the  corrosion  of 
metals  are  discussed  in  this  paper. 

B.  E.  Hunt 

Williams,  T.  NEW  WAY  OF  PREVENTING 
CORROSION.  Can.  Chem.  Process  Ind.  33,  536 
(1949)  June. 

The  use  of  sodium  benzoate  as  an  additive  to 
rubber  latex  increases  the  corrosion  resistant 
properties  of  the  latter  when  sprayed  on  metal 
surfaces. 

B.  E.  Hunt 

The  following  article,  the  abstract  for  which 
appears  on  the  page  indicated,  is  also  called  to 
your  attention: 

Schofer,  N.  CORROSION  PROBLEMS  IN  A 
FLUID  CATALYTIC  CRACKING  AND 
FRACTIONATING  UNIT.  p.  161 


The  following  bulletins  of  the  Institute  of  Gas  Technology’  Research  Bulletin  Series  are  called  to 
your  attention.  A  limited  number  of  copies  of  these  bulletins  are  available  for  free  distribution 
to  Associate  Members  of  the  Institute  of  Gas  Technology,  while  others  may  obtain  them  for  the 
price  indicated.  Address  the  Director,  Institute  of  Gas  Technology,  Technology  Center,  Chicago 
16,  Illinois. 

No.  1  Storage  of  Natural  Gas  as  Hydrate,  by  Joseph  D.  Parent.  1948.  $2.50. 

No.  2  Equilibrium  Compositions  and  Enthalpy  Changes  for  the  Reactions  of  Carbon,  Oxygen 
and  Steam,  by  Joseph  D.  Parent  and  Sidney  Katz.  1948.  $10.00. 

No.  3  Supplying  Household  Heating  Services  by  High  Temperature  Circulating  Liquids  and 
V'^apors,  by  Edward  F.  Davis,  Joseph  J.  First  and  Ralph  E.  Peck.  1948.  $2.50. 
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